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It Might Look Funny, but 


it could be very serious: see five tips on safety—p. 520 











PIPE LINE 


Invites you... 


.. to inspect the operation of its Wood River-Chicago 
multiple products pipe line through the medium of these 
pictures. In this way, time and space can be conserved 
as, in fact, they have been conserved in the modern 
methods used to blend, measure, batch and transport 
petroleum in this new line. 

Your hosts on this inspection trip are Syd Smith of 
Shell Oil Co. and Rudy Lowe of Proportioneers, Inc., who 
are indebted to the staffs and facilities of their respective 
companies for assistance in making this graphic trip 
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Shell Products Pipe Line — North Line Operation 


The color sound motion picture film from 
ie 7 | =| which these preview shots have been selected 

_ 8 will be shown at the API Division of Trans- 
portation Meeting in Philadelphia in May. 


—— Plan now to see it. x 
0 — Bulletin SM-2066 “Continuous Stream Blend- 


Wood River Pump Station ing’’ available. Write Proportioneers, Inc., 
147 Harris Avenue, Providence 1, Rhode Island. 


DIVISION B-l-F INDUSTRIES, INC. Severs 
BUILDERS IRON F NORY © OMEGA MACHINE CO. © BUILDERS-PROVIDENCE, INC, FEEDERS 
Qiscoer: 


TECHNICAL SERVICF REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 


































How not to get a bang out of the oil business! 


What is it that flows like a river, is invisible, drops noiselessly to the ground, and 
in an instant could blow a service station right out of this world—or, if properly 
handled, will transport you anywhere in the United States and home again? 


You know the answer. It’s gasoline vapor! 


Do all your employees know the answer? Do all your service-station people 
know how to handle gasoline safely? Will all the people your company is going 
to hire in the next month learn how? It’s pretty important that they do 

Perhaps we can help you complete this important part of their education 
During the war Ethyl developed a demonstration to teach Air Force personnel 


the why’s and wherefore’s of handling gasoline safely. The show proved so help- 


( ontinued on next page 








How not to get a bang out of the oil business! 





Continued from preceding page 


ful that many of our customers asked us to present it to their own people. 


This we did. But soon we could not fill all the requests. So we put the Ethyl! 
‘Fire Power’? demonstration on film and made prints generally available. We 
published the story in vivid comic books, and offered them in quantity to any 
refiner 

To give you some idea of how useful this film has been to the industry, in the 
last 3 years more than 133,000 people have seen it. And we’ve distributed several 


2 
million copies of the “Fire Power’’ booklet. 
We're particularly proud of the Ethyl “Fire Power” program because of the 
part it plays in helping our customers keep the oi! industry one of America’s f 


safest places to work. 


ETHYL CORPORATION 


- NEW YORK 17, NEW YORK 





q J Che official American football field is 100 
. vards long. If all the sodium cells at Ethyl’s 
Baton Rouge plant were lined up, they 


would reach the length oft five football . 
Laboratories in Detroit as part of a continu fields 


Desert temperatures are maintained year-in 
YVear-out naroom at the Ethyl Research 


This is the largest sodium plant in 


ous study of gasoline stability during storage the world! 


The work of Ethyl’s automotive engineers in the 
field is backed up by the experience of more than 
100,000,000 research miles rolled up during road 
test programs 














@ You might as well .. . if you don’t get everything your dollar 
will buy. 

At “Oilwell” you get full value for every dollar. Our completely 

you g 
stocked and strategically located warehouses serve as your own 
stores department. Service is always prompt—and you are saved 
the cost of maintaining large inventories. 

In addition, you enjoy the many advantages that go with 
buying from a single source of supply . . . time saved in placing 
‘ ~ sng ‘ : Ca : 
orders, everything delivered together, reduced receiving details, 

simplified accounting. 

Read this list of benefits— yours when you buy from “‘Oilwell.”’ 
Lower inventory invest- are given prompt attention and 
ments—You can cut your own deliveries are made quickly to meet 
warehouse stocks to a minimum, your emergency requirements. 
reduce obsolescence and get a wider E P od " 
selection of materials, sizes and “axperienced personne 
brand names from “‘Oilwell’s’’ com Oilwell” refinery specialists, hav 
plete inventories. ing been trained in refining and 
petrochemical plants, understand 
your material and service problems 
and can give you the service you 
require. 


Quality products—‘‘Oilwell’’ 
stocks include the best known brand 
names in equipment and materials 
designed and approved for refinery 92 vears 
operations. When it comes from : 
“Oilwell,” you know it will meet 
your specifications. 


of experience 
From almost the beginning of the 
petroleum industry, ‘Oilwell’ has 
worked with the men engaged in 
drilling and production. Our goal 
Complete warehouse system is to extend the same prompt, de- 

Well-stocked warehouses are con- pendable and complete service to 
veniently located to serve the im- those responsible for Refining and 
portant refining centers. Inquiries Petrochemical operations 


Branches Serving All Oil Fields 


TRADE MARK 


va 


Why not burn your money? : 


‘a 





These famous products 
are sold by ‘’ Oilwell ‘ 


Bridgeport Brass Taylor-Forge 
Catawissa Thermoid 
Johns-Manville Vogt 
Lunkenheimer Walworth 
Manning, Maxwell Watson-Stillman 
& Moore Wilson-Snyder 

National Tube Worcester 

and many others 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Warehouses at 


Beaumont, Texas Goriand, Texas Kouston, Texas 

B. e, Texas Los Angeles, California 
Casper, Wyoming Odessa, Texas 
Charleston, W. Virginia Ponca City, Okichome 


“OriweLlii” 
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the important factors in floating roof design 
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Nl PITCH 1 1/2” IN12” 








Strength for 
all-weather safety 


























A floating roof must be designed and built to 
withstand extreme deck loads and stresses 
without buckling or loss of buoyancy. 

The outer pontoon must be divided into 
separate sealed compartments so that even 
flooding of several compartments cannot affect 
performance of the roof. It must float under 
such unusual circumstances as failure of roof 
to drain, deck leaks, or unevenly distributed 
snow loads. 

Wiggins floating roofs include all these im- 
portant strength and buoyancy features. 


RADIAL PLATE 
LAYOUT FOR 
CLEAN DRAINAGE 


(design features 
are for 120° dia. 
Wiggins Hidek 

Floating Roo). 








OTHER VITAL WIGGINS CONSERVATION 
AND SAFETY FEATURES 


Triple Seal Protection 

e Exclusive primary, secondary and top seals conserve more 
vapors than those of any other type floating roof 

Drainage 

e Complete, clean drainage assures protection against pecl- 
ing of paint, rusting and dangerous accumulation of water. 

Capacity 

e You get top-to-bottom use of tank capacity 

Pontoons 


@ Deep and roomy, uncluttered with framework 
inspec tion, maintenance and reparr. 


for easy 


Only Wiggins floating roofs meet every important design specification 








GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street © Chicago 90, Illinois 


PETROLEUM PROCESSING, April, 1954 















































April, 1954 


PETROLEUM | vl eee 


PROCESSING 
Contents 


Covering petroleum and petrochemical re- 





FEATURE ARTICLES 


Refini Section Before You Buy a New Instrument 534 
. nin ecti 
we A checklist used by Du Pont to 

Refineries Aren't Top Smog Makers 515 evaluate instruments being considered 


Industry spokesmen refute charges for purchase 


that oil is one of the big offenders, 
by Frank Breese 
How to Calculate Vapor Losses 537 
; A way to figure evaporation from fixed 
Five Free Ambulance Rides 520 roof tanks, based on vaporization and 


Here are some helpful hints on ways to diffusion, by N. H. Prater 


avoid serious injuries in the plant 
Petrochemical Section 


Ethylbenzene 545 


Temperature-enthalpy data for 
this important petrochemical, by 
Dwight Hoffman and James Weber 


Testing Explosion-Proof Equipment 522 


How electrical devices are checked for 
safe operation in hazardous atmospheres 


Statistics for Everyday Use 524 Hydrogen Cyanide 548 


Techniques for applying this useful 


; Part 2—Manufact d f 
mathematical tool in the plant, pilot ye eer coe 


acrylates, methacrylates and 


plant or laboratory, by C. T. Shewell adiponitrile, by Peter W. Sherwood 
Technical Tips on Catalytic Cracking 529 Analyses of Aromatic Hydrocarbons 554 

First in a series of panel discussions Mass spectrometer offers two major 

taken from a recent meeting of advantages, by J. H. Shively and 

the Western Petroleum Refiners Ass'n. J. J. Morello 

DEPARTMENTS 
Publisher's Page : ...453 Plant Practices ‘ 557 Meetings 583 
What's Happening »- 485 a ee 563 Information Offered ; 586 
‘ Tomorrow 459 Personals ...... 569 Advertiser's Index 588 

letters . ; er eee . .463 Suppliers ... ee What's New 589 
WES. axes ‘ F ee Books ... F , . 581 Editorials Teo 620 





Petroleum Processing t hed mont! by McGraw Subscriptions Addr rrespondence to Petroleum 
Hill Publishing Co., I James H. McGraw (1860-1948 Processing, & ripti Service, 330 West 42r = 
ome New ¥ “. ¥.8 ription rates: dome 
P . . pile a { Ss and p essior $2 per year 
- _ Publication Office > West 42nd S New York $3 for two years. $ r three years: Canada, $3 per 
A McGRAW-HILL PUBLICATION N. ¥ ar, $4 per two years, $5 for three years; Latin America 
Executive, Editorial and Advertising Offices: McGraw $8 per year, ¢ yr years, $16 for three years 
Hill Building, 330 West 42nd St., New York 36, N. Y ther countric r year, $16 for two years, $20 f 
Donald C. MeGraw, President; Willard Chevalier, Ex ree yea 
ecutive Vi President: Joseph A. Gerard Vice- Presi Published prio Ss 946 as the Technical Secti 
1 Johr J. Cooke Secretary; Paul wf Nat P New levoted to Refine 
ce-President, Publications Di Manager t ar Petroleum Chemical Technology, and 
Vice-President and Editorla r tir i nal Petroleum Technology. Applica 
Vice-President and Director of tion pending a : matter at New Y¥ ‘ 
ackt Jr., Vice-President and York. Print U.S.A. Copyright 1954 by Mef 
Hi Publishing ¢ I A rights reserved 





PETROLEUM ProcessiNG, April, 1954 











IS LIQUID CARRY OVER- 


Limiting Your Production? 
Affecting Product Purity? 
Cutting Into Your Profits? 


IF SO—GET THE FACTS ON METEX MIST ELIMINATORS! 





Liquid entrainment need no longer 
be considered an unavoidable nui 
sance in processing Operations, as 
more and more engineers are find 
ing from experience. These knitted 
wire mesh entrainment separators 


literally “filter out” the entrain “< r 
ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to 
the gas to pass on, freed from the show construction. They can be made o/f practically 


any metal, to combat corrosion. Factory cut to fit 
unwanted—and often contaminat- : + an’ 

, vessel dimensions and contour, there is no limit to 
ing — liquid. the size in which they can be obtained. 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 
99 ind more. 


METEX Mist Eliminators can be used wherever the problem of liquid entrain- 


ment exists. By effecting complete removal of liquids, Mist Eliminators 
contribute to more efficient and economical processing in such vessels as: 





* VACUUM PIPE STILLS ®* EVAPORATORS © COMPRESSORS 
* FRACTIONATING TOWERS ® ABSORBERS © SEPARATORS 
* KNOCK-OUT DRUMS © SCRUBBERS © STEAM DRUMS 


When a i enerated ses tl 1 
i juid i rrie it I i r 
Write TODAY surface droplets f entrained juid 
for free catal« These droplets are carried upward by the 

I trean As the iin 

inform 1 c € n in passin thr the d, 
ngi t i € e ims r € ve 
Or ‘ \ f He ‘ e 
your SF E¢ “UE Ic : meth 2 
T I if ‘ TOT I 4u ] vt < DNreak 
< problem awa 4) trom the pad and f back through 
the as stream. The gas (5) passes on, freed 








from liquid entrainment 
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{] KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 
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Roselle, New Jersey —_ 








452 (To obtain more data on advertised products see page 588) 

















CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out In Under A Week 
For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 
able? 

Calculations by one engineer showed 
that the total cost of installing a 25-ft 
diameter Mist Eliminator, including de- 
signing and erecting supports within the 
still, was approximately $15,000 — less 
than a week’s catalyst loss. After con- 
siderable study the decision was made, 
and the Mist Eliminator installed during 
the next routine turnaround 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found. 

The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days. 


Have you really analyzed your entrain- 
ment costs, and checked the savings a 
Mist Eliminator could make for you? 
Perhaps you are losing valuable end 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
lem. Perhaps the entrainment created in 
one vessel is causing trouble in a subse- 
quent operation. For entrainment is an 
inevitable result of most processing and 
refining operations 


Metex Mist Eliminators perform just 
one function—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment 
efficiently and economically —wherever 
it may occur. 


Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
better yet, send data on your particular 
entrainment problem. We'll be glad to 
have our engineers check this, and send 
you our recommendations and sugges- 
tions. 
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No, We Haven’‘t Got Our Dates Mixed 


LEASE don’t be upset if this April issue of PerroLEUM Processinc 
reaches you even before you've finished digesting the March issue. 
You see, we’ve changed our publication date. 

In the past we’ve put each issue of PETROLEUM PROCESSING into the 
mail box along about the 10th to the 15th of the publication month 
that is, we sent you the March issue about March 15th. Beginning with 
this issue, however, we’re advancing our publication date to the end of 
the preceding month. That means that you'll be receiving your copy 
from now on about the first of the month, instead of the middle. 

There are two reasons why we’ve done this. The first is to give you 
a “fresher” magazine. A lot of readers have the idea that a magazine 
with last month’s date on it is old stuff—just like yesterday’s news- 
paper. A copy of the April issue reaching you April 15th has a life 
expectancy, therefore, of only 15 days, but the same April issue reach- 
ing you April Ist has a life expectancy of 30 days. Maybe it’s mean of 
us, but what we’re really trying to do is to get you to read more of 
PETROLEUM PROCESSING. 

Our second reason is that the new publication date gives us fewer 
printing problems. It allows us to fit our work into the printer’s schedule 
without upsetting his apple cart, and that means that when we tell you 
we'll be sending you the magazine the end of each month we'll be able 
to do so—and not a week late. 

As you can well imagine, advancing a publication date as we have 
has not been without difficulties—not the least of which was the need 
for doing in 15 days what normally takes 30. The job has been even 
more difficult because of the fact that since just before Christmas we 
have been without the services of one of the best hands on our edi- 
torial team—vV. B. Guthrie. 

You may recall that in this column last January we told you that 
Guth was “stepping down” as editor of PerroLeuM Processinc. Little 
did we realize when those words were written in mid-December how 
literally true they were to be. Guth “overextended” himself a week 
later while on a step ladder at his country home and really stepped 
down—all six at a time. He’s been flat on his back with a fractured 
vertebra since then, but we have high hopes he’ll be back with us this 
month. If we didn’t love him so much we might suspect that he was 
just trying to avoid this publication speedup. 


li hh, GP Poa 


Editor 


PS—Guth’s address is 179 Putnam Park, Greenwich, Conn. 


Platt’s Oilgram News Service Platt’s Oilgram Price Service 


A daily independent oil-price re- 
porting service issued from New 
York, Chicago and Houston. 


A daily independent oil-news re- 
porting service issued from New 
York, Chicago and Houston. 
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MINALS 
) THAT CAN BE TRANSPORTED 


Bulk liquids stored and packaged 
with no capital investment on your part 


By using General American 

Storage I 

marketins nters, shippe 

and pro -s of bulk li 

Save OI! Sing and can 
yroducts to the 


TERMINALS: 

Chicago, Illinois; Gale 

and Pasadena (Port of oust 
Corpus Christi, Texas; 

New York (Carteret, 

of New Orleans (Good! 


Modern facilities for bar 
and drumming at all termi 
plus complete canning eq 
at Carteret and Goodhope. 





7 General American Tank Storage Terminals 


a divisic GENERAL AMERICAN TRANSPORTATION CORPORATION “ad South La Salle Street, Chicago 90, Illinois 
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What's Happening... 


in Refinery Expansion 


. . « Latest refinery expansion estimates by PAD put 
total U.S. crude charging capacity at 8,500,000 b/d 
by Jan. 1, 1955, and 8,750,000 b/d by Jan. 1, 1956. 
Capacity to start 1954 was 8,100,000 b/d. 


. - « Hancock Oil Co. of California will install at its 
Long Beach refinery, a 6000 b/d TCC unit (Socony- 
Vacuum licensed) and a 500 b/d UOP catalytic poly- 
merization plant, as part of its $5,000,000 expansion 
program. 


. . » Sinclair Refining Co. will build a 16,000 b/d cat- 
alytic reforming unit at East Chicago, Ind., using plati- 
num catalyst developed by Sinclair Research Labora- 
tories, Inc., and Baker & Co. C, F. Braun & Co. has 
construction contract, with completion scheduled for 
early 1955. 


- « « Osceola Refining Co., Reed City, Mich., 2500 b/d 
crude capacity, has purchased facilities of Producers 
Refining, Inc., West Branch, including 4000 b/d top- 
ping and asphalt units and 195,000 bbls. of crude and 
products storage 


. . « The government of Peru has approved the appli- 
cation of Helios $.A., South American engineering firm 
to build a lubricants, wax, and specialty plant, prob- 
ably to be erected on Pisco Bay. Cost, approximately 
$8,000,000, is to be financed by a group of German 
industrialists. Hydrocarbon Research, Inc., New York, 
will design plant. Equipment is to be manufactured in 
West Germany 


. . « The Texas Co. has started construction on 12,000 
b/d UOP Platforming unit, 1926 b ‘d alkylation unit, 
and expansion of other facilities at Eagle Pt. Works, 
Westville, N.J. Contractor for Platformer is Procon, 
Inc., and completion is scheduled for Jan. 1, 1955. 


Elk Refining Co. of Charleston, W. Va., has ac- 
quired complete plant of Atlas Lubricant Corp. in 
New Orleans, including warehouse, storage, canning, 
and drumming equipment. 


Puerto Rico’s first refinery began abuilding Feb 
15, with the $10,000,000, Caribbean Refining Co. 
plant (10,000 b/d) scheduled to go onstream by Jan., 
1955. Project, being constructed by Fluor Corp., in- 
cludes a UOP-designed Fluid cat cracker, a UOP cat 
poly unit, a gas recovery unit, and a combined crude- 
vacuum still by Fluor. Crude unit is to have charge 
capacity of 11,000 b/d, and vacuum flasher will charge 
7535 b/d. Principals of Caribbean are Pontiac Refining 


Information 
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on these pages is obtained through the nation-wide news coverage service of 


Co., Corpus Christi, and J. H. Whitney & Co., New 
York. Venezuelan crude will be processed. 


. . « Champlin Refining Co. has confirmed reports 
negotiations are under way for probable eventual sale 
of firm to Chicago Corp. If agreement is made, sale 
would include 20,000 b/d refinery at Enid, Okla., 
products pipe line to Rock Rapids, lowa, and all 
production in several states. 


. . « Anglo-Iranian Oil Co. has inside track for con- 
struction of a 25,000 b/d refinery in Greece, according 
to recent reports. 


. . « Socony-Vacuum Oil Co. plans to expand its 
present 47,000 b/d of catalytic reforming capacity to 
93,000 b/d in the next three years “solely for the pur- 
pose of increasing gasoline quality.” Cost of the pro- 
gram is estimated at $40,000,000. 


. . . New refinery construction projects to watch for. 
as indicated by recent fast tax write-off approvals, were: 

Fletcher Oil Co., $810,000 for 2500 b/d catalytic 
reforming unit, at Wilmington, Calif. 

Tide Water Associated Oil Co., $5,489,000 for new 
facilities at Avon, Calif., including a 10,000 b/d 
catalytic reforming unit. 

Hancock Oil Co., $1,814,800 for a Fluid coking unit 
at Long Beach, Calif. 

Carter Oil Co., $4,300,000 for a 3000 b/d Fluid 
coking unit and expansion of a Fluid catalytic cracking 
unit to 25,000 b/d at Billings, Mont. 

Texas Pacific Coal & Oil Co., a 5,000,000 cfd nat- 
ural gasoline plant, near Hamlin, Texas, to produce 
26,000 b/d LPG, 10,000 b/d natural gasoline. 

Standarc Oil Co. (Indiana), $2,816,800 for 3750 
b/d fixed bed hydroformer. auxiliary facilities, and 
buildings, at Mandan, N. Dak. 

Skelly Oil Co., $1,800,000 for 7500 b/d catalytic re- 
former and related facilities at El Dorado, Kans. 

Union Oil Co. of California, $1,275,000 for rehabili- 
tation of vapor phase butane isomerization unit at Wii- 
mington, Calif., for producing 1540 b/d of isobutane 
for feed stock for existing alkylate unit. 

Salt Lake Refining Co., $155,000 for refining facili- 
ties, Davis County, Utah. 


in Petrochemicals 


. . . Sinclair Refining Co. will build a 30-ton/day 
sulfur recovery unit at its Houston refinery, using hydro- 
gen sulfide recovered from refinery gas streams. Ralph 
M. Parsons Co., Los Angeles, is contractor. 


. . » Pan American Refining Corp. will build a unit 
to produce high purity methyl mercaptan at its chemi- 
cals plant near Texas City refinery, which will supply 
part of the raw materials. Capacity will be around 
5,000,000 Ibs /year. Rust Engineering Co., Pittsburgh, 


PLATT’S ONGRAM News 














What’s Happening 





is equipment contractor. The process for making methyl 
mercaptan from hydrogen sulfide and methanol was 
developed by Pan American. Other mercaptans also 
can be produced. 


. . « Ethyl Corp. is expanding production capacity at 
Baton Rouge and Houston plants by about 15%, with 
program to be completed within next 12 months. 


. Standard Oil Co. (California) has placed on 
stream its 35,000,000 Ib./yr. phenol-from-cumene 
plant, first such unit in world to produce phenol from 
100° petroleum sources. Benzene feed for the unit is 
produced by catalytic reforming (UOP). Product will be 
marketed by Oronite Chemical Co., along with 20,000,- 
O00 Ib./yr. of by-product acetone. 


. . » Dow Chemical of Canada Ltd. has awarded Fluor 
Corp. contract for engineering and construction of an 
ammonia plant expansion at Sarnia, Ont., with comple- 
tion of the $3,000,000 project scheduled for this sum- 
mer. H. G. Acres & Co. Ltd., Niagara Falls, Ont., a 
Fluor associate, will do engineering. 


. . « Pertoleum & Chemical Corp. Ltd., Sydney, 
Australia, has awarded contract to Gas Corp. Ltd. for 
a chemical plant to make fuel gas and valuable by- 
products from heavy petroleum oil, at a cost of about 
$3,000,000 


. . » Benzene and sulfuric acid plant construction un- 
der the privileges of rapid tax amortization has been 
ended by the Office of Defense Mobilization, the ex- 
pansion goals for these facilities now being in sight. 
Goal for toluene capacity, on the other hand, has been 
revised upward tc 185,000,000 gal. yearly. 

ODM will now consider petroleum research and 
development laboratories, if they are to be used in 
connection with a product or service for which expan- 
sion goals have been set in the defense program. 


in Markets and Prices 


. . » Top-heavy inventories of motor gasoline finally 
took their toll in prices at mid-March, with cargo prices 
for regular grades at the Gulf dropping an almost un- 
precedented | ¢/gal. in a matter of two days. And while 
distillate fuels were relatively firm at primary supply 
levels, price disturbances began cropping up in retail 
markets, indicating to some observers, at least, that end 
of the 1953-54 heating season is close. Heavy fuels 
were weak in the mid-Continent 

As of March 6, primary gasoline inventories had 
reached all-time high for the eighth consecutive week, 
and both independent and major refiners deplored what 
they said were “much too high” refinery runs over the 
past six months, with “much too high” yields of 
gasoline 
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. . « Retail gasoline price wars dotted the nation from 
Salt Lake City to Portland, Me., with station postings 
in some areas as low as 10.9¢, or only about 1'2¢ 
above quotations for cargo lots at the Gulf Coast. 


At the Gulf, cargo lots of 87-oct. regular were offered 
at 9.5¢/gal., and at this figure, some sources pointed 
out that 87-oct. was cheaper by 0.5¢/gal. than 70-72 
oct. leaded was priced prior to the 25¢ per bbl. crude 
oil price increase last June. 


. . « Distillate fuels were quoted lower in the New 
York and Boston markets, but price declines were not 
general in the East. Chicago District prices were off 
0.25¢, and quoted prices were being “discounted” as 
much as 1.25¢/gal. for tank car shipments from the 
mid-Continent. 


. . « Cancellation of steel-mill orders was blamed for 
a 25¢/bbl. drop in heavy fuel prices in the mid-Conti- 
nent. From mid-February to mid-March, quotations 
for No. 6 oil were down from $1.45 to $1.20 per bbl., 
Group 3, and some reports said that material could be 
found “down to $1.00.” Heavy fuels also were easy in 
eastern markets as result of competition from “low 
price” coal. Prices for soft coal on Btu basis reportedly 
were 10 to 11¢/bbl. (of No. 6) lower at New York. 

Volatile products also were weak. In the mid-Conti- 
nent, propane was down I¢/ gal, to 3¢. 


Looking Ahead 


. . » Premium motor fuels with additives to overcome 
preignition and to promote engine cleanliness are being 
introduced in England. Shell premium, distributed by 
Shell-Mex and British Petroleum, carries its ICA (Igni- 
tion Control Additive). 

Esso Petroleum Co.’s Extra gasoline carries E-54, as 
it is known in the U.S. It is a selected mixture of hydro- 
carbons developed by Esso Laboratories to prevent 
engine fouling. Average compression ratios of 1952 
British cars was 6.8 to 1 compared with 7.25 in the U.S 


. . - In this country, Phillips Petroleum has started 
marketing “66 Flite-Fuel,” using company’s additive 
developed for military avgas and known as di-isopro- 
pyl. Recent lifting of federal restriction on its use only 
in aviation fuels permitted Phillips to use this material. 
as well as HF alkylate in their new motor gasoline. 


. « « On other hand, Union of California has decided, 
after a 10,000-mile test program, against using any gas- 
oline additives, saying all those tested tended to impair 
valve and plug performance. 


. »«» Dow Chemical Co. has acquired control of Colum- 
bia Oil Shale & Refining Co., which owns 8640 acres of 
shale oil lands in western Colorado. 


PETROLEUM PROCESSING, April, 1954 























CRUDE DISTILLATION — 


At pheric Atmospheric and Vacuum 
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CATALYTIC CRACKING 


Process X Process Y Process Z 


Process z§ 


Process ¥ 


CATALYTIC REFORMING 


rocess X 


DESULFURIZATION 


Process X Process Y Process Z 


TREATING 


Process Y Process Z 


Process X 


Many processes are available to the refiner who is Why not take advantage of Lummus experience and the 
projecting a refinery from a given crude. The selec- availability of these processes when you consider new or 
tion of these various processes at each step of the expanded facilities. 
way is obviously important — both economically and THE LUMMUS COMPANY, 385 Madison Ave.. New 
to meet required product specifications, York 17, N. Y. Engineering & Sales Offices: New York, 

Lummus offers a complete selection of processes Houston, Montreal, London, Paris. Sales Offices: Chicago, 
for the refiner’s requirements on quality of products, Caracas. Heat Exchanger Plant: Honesdale. Pa. Fabricated 
costs of investment and operation. Piping Plant: East Chicago, Indiana. 

LUM™MUS 





UNMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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GUARD AGAINST 
DOWN TIME 
WHEN PRESSURES ARE UP 


With Watson-Stillman 
Forged Steel Fittings... 


The high cost of down time in today’s high pressure processing 
and power plants demands careful selection of piping materials. 
This goes double for the fittings. 

WATSON-STILLMAN FORGED STEEL FITTINGS give you maximum pro- 
tection against high pressure, heat, corrosion, shock and vibration 
—elements often responsible for piping failures. 

All W-S Carbon Steel Fittings are drop forged to produce the 
well-known forged-fiber structure with exceptionally high tensile 
and impact strength. They're designed for high strength, too, with 
extra heavy walls where you need them. And they're precision 
machined for perfect alignment. 

Watson-Stillman Fittings are also available in forged stainless 
and alloy steels for exceptional-service at high and low tempera- 
tures and for maximum resistance to corrosion. 

For strong, tough, trouble-free joints—for safe, dependable 
operation of your piping system—specify W-S Forged Steel Fit- 
tings. Available in sizes ’” to 4” in both SCREW-END and 
SOCKET-WELDING types. Write for information today. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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Major New Source of Crude Oil 
Seen in Recent Nevada Discovery 


HE bleak, extensive intermountain frontier of 

Nevada is the scene of the latest discovery of new 
crude oil. The importance and scope of Shell Oil’s 
findings in mid-February cannot yet be fully appraised. 
However, the 70,000-square mile Great Basin, one of 
the largest sedimentary provinces in the country, does 
have oil in it. (See map.) 

Chis could mean a breathtaking potential. The Great 
Basin is about as large as the Williston, scene of a 
major discovery in 1951. Even now, the exact poten- 
tial of the Williston is not known; but it is generally 
regarded as a valuable territory, as witness the current 
activity. : 

The Great Basin is almost exclusively Nevada’s do- 
main, lying west of Salt Lake City, bounded by Las 
Vegas on the south, Carson City on the west, and the 
Idaho lava flows on the north. 

One of the wildest land-lease booms in Nevada’s his- 
tory has already been touched off by the discovery. In 
fact some Nevadans are optimistically hailing the strike 
as more important than the Comstock Lode of 1859, 
fabulous era in silver mining valued in billions of 
dollars. 

What does this mean to the refiner? What is the 
crude like? The oil is said to appear to be of good 
quality. In gravity, it is somewhere between the thick 
crude that takes a lot of processing and the light crude 
that literally brims with gasoline. Shell said it is sim- 
ilar to the oil found in the Uintah Basin, in eastern 
Utah. It is black, relatively sweet (1.5% sulfur), has a 
high pour point, and a boiling point of about 80 

One of the last frontiers is the way the area west of 
the Continental Divide has been described. Almost un- 
touched, it will still require a lot more exploratory 
work, and Shell is stepping up its endeavors in that 
direction. 

Shell is not alone any more. Both Gulf and the 
Standard of California have been drilling in Nevada. 
Once Shell’s discovery was announced, the Federal 
Land Survey office in Reno was swamped with lease 
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applications. The first two weeks saw applications filed 
for leases on more than 800,000 acres of federal land 
surrounding the discovery location. Nevada receives 
3742 % of the federal collections as its share of income 
from such leases. Oil production may well take a rank- 
ing spot alongside the state’s other major income 
sources—gambling and divorces.—F. B. 


Small Refiners Could Well Study 
Their Niche in Petrochemicals 


HE big play in the manufacture of petrochemicals 

in the Southwest has been in the Texas Gulf Coast 
area. At least one agency, however, believes the estab- 
lished Oklahoma refiners could cut themselves in on 
a much larger share of this business than they now 
enjoy. 

This opinion comes from a study by the Bureau of 
Business Research, College of Business Administration, 
University of Oklahoma, Norman, sponsored by the 
Oklahoma Gas and Electric Co.“ The study is one of 
a series with the purpose of developing wider oppor- 
tunities for industries in that state. 

For a number of Oklahoma communities, principally 
those where refineries operate, the report goes on to 
show, conditions are present which are necessary for a 
profitable petrochemical venture. These factors include 
relatively lower labor and materials cost than in most 
of the Southwest, ample supplies of water for proc- 
essing, adequate raw materials (principally refinery 
gases) at stable prices, advantageous location to serve 
some fast growing markets for industrial chemicals. 

The Bureau’s report highlights the lag by Oklahoma, 
cradle of petroleum refining in the Mid-Continent, in 
developing petrochemicals, particularly since the first 
of these products in the Southwest stems from an acci- 
dental discovery by an Oklahoma refiner. In 1924, 
Cities Service Oil Co., working on a corrosion problem 
at a natural gasoline plant at Tallant, stumbled on a 
group of partial oxidation products and has been mak- 
ing some of them since. 

The state now has 23 refineries in 18 communities, 
with 324,800 b/d crude charging capacity. Its sales of 
petrochemicals in 1951 were only $6,500,000, mostly 
industrial chemicals, from five plants. 

Of wider interest than to only Oklahoma refiners is 
the suggestion that they turn to petrochemicals in place 
of putting their principal effort and plant investments 
into keeping up with the octane race on motor fuel. 
“The increase in octane ratings requires substantial 
capital investment with a consequent increase in over- 
head charges. Thus it is that the small and medium 
size refiners are confronted with a serious profit 
squeeze. 

“Petrochemical processing, which is frequently based 
on refinery products not otherwise utilized by these 
refiners, offers an important opportunity to improve 
their profit position—even though they may only supply 


459 











Tomorrow 








refinery gases to others who desire to enter the petro- 
chemical field.” 

The growing use of fertilizers and soil conditioners 
is cited in the report as one example of potential mar- 
kets for Oklahoma petrochemicals. One-fifth of U. S. 
agricultural output as measured by value of products 
is generated by Oklahoma and states touching her 
borders. Commercial fertilizer consumption in Okla- 
homa, Kansas and Missouri increased 555% between 
1940 and 1951. “These three states provide an increas- 
ingly important portion of the market for commercial 
fertilizer. Construction of plants utilizing petrochem- 
icals in the production of soil conditioners appears 
justified in view of this rapidly expanding market.” 

rhe ideas generated in the report of the University 
of Oklahoma agency could well be considered by the 
smaller refiners over the country. Among the literally 
hundreds of petrochemicals now feasible of commercial 
manufacture, there will be future markets for some in 
the natural territory of every refiner. Many refiners are 
already marketing these products. Still more might 
now consider supplying the petrochemicals or the raw 
material for the petrochemical plants that will be built. 
As the report under review concludes, “They would 
thus be investing in one of the nation’s fastest growing 


industries.” —V.B.G 

(1) “An analysis of the Economics of the Petrochemical Indus 
try,” by Robert O. Law and Michael Piemonte; prepared by Bureau 
if Business Research, College of Business Administration, Universit 
of Oklal 1a, Norman, Okla 


Transmitting Punch Card Data by 
“Telephone” May Have Wide Uses 


Pp! NCHED card systems and machines, such as the 

familiar “IBM” systems, have today reached a high 
degree of acceptance in various phases of business and 
industrial activity. They. have been found useful in any 
job where huge quantities of data must be handled, co- 
ordinated, and correlated—such as inventory control, 
cost accounting, research data correlation 

In large companies, multiple installations might be 
made. There might ‘be a punch card system at each of 
several plants and another at the headquarters offices 
or in a central research laboratory. Transmittal of data 
from location to location involves “translating” the 
punch card information into readable “English” by 
means of a typewriter mechanism, and sending such 
data in conventionally printed form. 

At the receiving end, the typewritten data is “re- 
translated” back to punch cards. This all takes time 
and is naturally faced with the probable error from the 
human element 

\ tremendous increase in the speed of this transmit- 
tal time is now seen in the near future through the re- 
cent development of a new transmitting instrument 
which will “read” the punch cards directly and then 
talk” the data over regular telephone or telegraph 
circults 


Che unit can operate at the rate of almost 1000 alpha- 


160 


betic or numeric characters per minute, according to 
International Business Machines Corp., who designed 
the device. It can also check on the accuracy of its own 
“conversations” by listening in on them. The distance 
between transmitter and receiver is limited only by that 
of existing telephone or telegraph circuits. In other 
words, there is virtually no limit. 

When telephone lines serve as the link 16 card col- 
umns of data can be transmitted and received every 
second and four separate transmittals can be sent simul- 
taneously over the same wire. With telegraph lines, over 
which only one transmission at a time can take place, 
the speed is 6 columns a second. 

One thing this can mean is that companies can set up 
one common computing center and then channel data 
from various points on various problems—research, 
process, engineering, accounting—to the central com- 
puting point at high speed and high accuracy.—W.C.U. 


Instrument-Computer System Has 
Automatic Process Plant as Target 


*XPANSION of instrument makers into the manu- 

~ facture of computing devices—as exemplified by 
the recent acquisition of two such companies by Fischer 
& Porter Co.—is seen as another signpost on the road to 
the more fully automatic process plant. 

By taking over the patents and engineering personnel 
of Electrical Development Co., Inc., and the Digi- 
Coder Corp., F&P say they now can engineer, produce, 
and install completely automatic control systems, from 
the sensing element on the process to the coded or tabu- 
lated digital data output. The Digi-Coder product, a 
mechanical digital converter, permits high speed scan- 
ning of hundreds of variables for appropriate storage or 
printing; and programmed, simultaneous recording of 
rapidly changing variables 

Measured variables such as pressure, level, tempera- 
ture, and flow can be converted at an input-output ac- 
curacy of one part in 34,000,000,000, it is said 

What this means is that it will be possible to type out 
a producticn schedule on a special typewriter producing 
a punched tape and then, automatically, run the tape 
through the converter to produce an analog output, 
change the set points of process controllers, and shift 
the entire plant or process unit from one grade or 
quality of product to another. 

A refinery or petrochemical processing plant might, 
for example, take more rapid steps to correct process 
variables that were affecting product quality as it 1s 
measured on stream analyzers. es 


Correction 


Through an inadvertent oversight, the source of the 
information in the item in March “Tomorrow,” p. 304, 
headed “Economics Still a Factor in the Outlook for 
Fuel Oil Quality” was omitted. It was a paper entitled 
“The Effect of Fuel Oil Ash on High Temperature 
Power Generating Equipment,” by J. O. Collins and 
W. A. Herbst, Standard Oil Development Co 
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STEEL and ALLOY PLATE 
STRUCTURAL - PIPE 


for 
Process, Oil, Gas 
Atomic Energy and 
Power Industries 
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CALSTEEL offers a completely versatile service in 
_ custom engineered fabrication, a significant 
service to meet the most exacting and extensive 
specifications. CALSTEEL fabricates steel and 
alloy plate into pipe, tanks, pressure vessels, and 
all types of special equipment...also structural 
fabrication to suit the particular needs of both 
the construction and industrial fields. Call on 


CALSTEEL for the answer to your problem! 





DIVISION OF AMERICAN DISTRICT STEAM COMPANY, INC. 
GENERAL OFFICES: RICHMOND, CALIFORNIA * PLANTS IN RICHMOND, CALIF. & NORTH TONAWANDA, N. Y. 
District Offices: San Francisco - New York + Chicago - Philadelphia - Pittsburgh - Cleveland - Detroit - Buffalo 
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YOUR BEST BUY IN 


DESALTING 


Here are 
5 reasons why 


. LOWEST PLANT COST 
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LOWEST OPERATING COSTS 
. SIMPLICITY 
. EASE OF OPERATION 


. MAXIMUM EFFICIENCY 






Your Tretolite desalting engineer will 
gladly provide facts and figures to 
substantiate these statements. Why not 
get in touch with him? 


TRETOLITE COMPANY 





Chemicals and Services 


for the Petroleum Industry 


DESALTING * CORROSION PREVENTING +» SCALE PREVENTING 
DEMULSIFYING » WATER DE-OILING + PARAFFIN REMOVING 
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PETROLEUM PROCESSING 


Letters 





Mode! for Piping 


fo THE Eprtor: The article “Models 
Can Cut Your Piping Costs” in your 
February issue (pp. 224-226) was 
indeed informative. We would, how- 
ever, like to point out one serious 
omission: the model pictured on the 
cover was built by Project Models Co 
of New York. 
HERBERT A. WANDERMAN 
Project Models Co. 
New York, N.Y 


fo THE Epiror: We have read this 
article with interest in view of the 
fact that we have an extensive model 
making program in connection witl 
our Own engineering design of petro- 
leum refineries and similar work 
We are quite sold on the value of 
models from the standpoint of using 
them as a design tool and for presen- 
tation to customers or prospective 
customers 

We are not, however. in too close 
agreement with Mr. Troy’s statement 
that 40% might be saved on design 
and 10% on installation. We believe 
the 40° somewhat high and the 10% 
saving On installation may be low. In 
any case it is very difficult to estab- 
lish a tangible saving that can be 
measured in dollars 

H. M. WASHBURN 

Adm. Asst. to Vice President 

Engineering Office 

[he Fluor Corp., Ltd 

Los Angeles, Calif 


Messy Math 


fo THE Epitor: Is a tenth of one per 
cent of one billion dollars invested in 
distillation equipment “worth 10 mil- 
lion dollars”? The February 1954 issue 
of your excellent PETROLEUM PrRo« 

ESSING Magazine says it Is on the last 
page (p. 292). But isn’t it closer to 
| (one) million dollars? 

I'm not too good at arithmetic my- 
self. A colleague, Mr. Arthur Scott, 
just mentioned the wandering decimal 
point after we circulated your moral 
containing article. Hopes occasionally 
soar for us, too, when we dream of 
engineering research benefits. 

WALTER H. Rupp 

Standard Oil Development Co 

Esso Engineering Dept. 

Linden, N. J. 


D--- those decimal points!—Ed 





TWENTY ACRES OF STEEL... | 


Sun Oil Company's $15,000,000 petro 
chemical plant to produce essential chemicals 


for peace and for defense at Marcus Hook 
Pa. The Kuljian Corporation was one of the s 


firms cooperating with Sun Oil's Engineer 
ing Staff in the design of the plant—a 
repeat order from a satisfied client! 


The Kuljian Corporation offers its ser 
vices, either engineering or construction, 
or both, for the expansion or modern 
ization of plant facilities. 


. 


She h ul lj i an Copouiton in 


ENGINEERS*CONSTRUCTORS " 
1200 North Broad Street, Philadelphia 21, Pa. 






MEXICO CITY + CARACAS + MADRID «© ROME « ATHENS «+ TOKYO 


CALCUTTA + BAGHDAD «+ FRANKFURT 
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FOR THE MARKETER: 
Stop costly screen clogging 
sell more off 





VANTOLENE 


Wien you use Santolene A, Monsanto's addition agent 


specifically developed to slop screen clogging in oll burn 
ets, YOU avulomalically goin Ynese added advantages: 


3 Cut deposit of sludge anc! sedi- 
ment on burner parts. The unique 
surface action of Santolene H 
keeps these particles from settling. 


1 Reduce fuel oil sludge and sediment. 
Santolene H inhibits the progressive 
polymerization of unstable elements 

initially present in the oil. 

2 Eliminate fogging caused by fuel oil- 4 Inhibit rust and eliminate virtu- 

water emulsions. Santolene H can do ally all entrained rust at the fuel 


this because it has a nonmetallic base. oil burner. 


Santolene: Reg. U.S. Pat. Off. 








SOOO EEEEEEEEEEEEEEEEEEEEEEEEEBEBEEEEELEEE 
o 


* 
2 Organic Chemicals Division e, 
ya e MONSANTO CHEMICAL COMPANY e 
2 Box 478, St. Louis, Missouri Ps 
- 
by Please send me the latest technical bulletin on SANTOLENE H. Py 
= - 
~ Name - 
* a 
Cam :.W. : 
SERVING INDUSTRY... . e 
WHICH SERVES MANKIND s & — 
SPHSSSSSES SEES ASSSESESEEEESESEESEBCEB EEE AAEAAEAEEECE 
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PRIMARY DISTILLATE STOCKS 


Million of bbis., end of month) 


PRIMARY GASOLINE STOCKS 


Millions of bbis., end of month 


CRUDE RUNS TO STILLS 


Millions of b/d, monthly averages 


+ 1 ’ n the same weeks in 1953 they in 
Gasoline Stocks 'Not Burdensome creased about 3,000,000 bbls. 

Refiners told the Texas Railroad 

OUTLOOK: Large refiners will hold [he larger oil companies, reporting Commission that primary gasoline 

their crude runs down—Pull on gaso- to the Texas Railroad Commission on stocks on May 1 should be between 

line inventories will come early— their gasoline inventories on March 1, 155-160,000,000 bbls. Actual stocks 

There is still slack in primary heating in general stated that they were not May 1953 were 157,600,000 bbls. 


oil stocks. unduly high in terms of estimated Even though withdrawals in coming 
coming demand. Total inventories of weeks are much larger than they were 

Crude: In past years, runs to stills many companies represented 38-40 from March 14-May 2 in 1953, the 
would be stepped up in the early days of estimated supply. U. S. stocks stocks will hardly drop to within range 


This year, runs country-wide 
were lower in early March than in 
February and under the same weeks in 


spring 


Feb. 27, 179,170,000 bbls., were about 
SO days’ supply. U. S. stocks Feb. 28 
1953, were 47 days of actual demand 


of 160,000,000 bbls. by May 1. 
The companies told the 
iuthorities gasoline demand this yeal 


oil Texas 
































1953. This despite an increase in the Large as present total gasoline would be 5% higher than in 1953 
fexas allowable of 73,205 b/d in stocks are, their net increase this year Some companies believe it will be 
April from Jan. | to March 13 was some larger. Indicated demand in January 
Gasoline: The statement that refin- 4,000,000 bbls. less than in the same and February was 4% greater, with 
ers’ gasoline inventories are not con- period in 1953, reflecting the continu- some distributing companies holding 
sidered burdensome needs some quali- ing strong motor fuel demand through off from buying because of the un- 
fying, to exclude California and some the late winter. In the early weeks in settled markets. If runs to stills con- 
of the smaller refiners east of the March, gasoline inventories gained tinue to be curtailed, gasoline stock 
Rockies whose storage space is filled only a few hundred thousand barrels (Continued on page 467) 
KEY STATISTICS PRODUCT AND CRUDE PRICES 
Figures given in terms of millions of b/d, monthly averages, Products—¢c gal., weighted average prices in 
except stocks, which are in millions of bbls. at end of month principal retinery markets 
4 1 Mar. 1 Crudes—S/bbl., principal fields 
—. 1 Mar pe ~ hy rs ogy Source—Platt’s Oilgram Price Service 
roductior 6.99¢ -s 2 IIL 
Seaieiit 630 643 655 Mar 1954 Feb. 1954 Mar. 1953 
U. S. Stocks 263.174* 263.929 275.665 Gasoline 11.76 11.92 11.65 
Runs to Stills 6.949 7.071 7.002 Distillates 9.18 9.20 8.69 
Kerosine 10.5 8 
cAsoune Keron oss 1069108 
Refinery Output 3.362 3.493 3.319 = pele . igo 
° - ~4 : : Above 4 Products 8.99 9.12 8.65 
Refinery Demand 3.44] 3.267 3.263 atten 17:02 a - 
Primary Stocks 179.399* 179.175 162.731 — a a = 
HEATING OILS os ‘ 3 a 
Refinery Output 1.883 1.969 1.848 
Refinery Demand 2.241 2.560 2.161 
Primary Stocks 81.391* 88.565 78.499 REFINERY YIELDS 
RESIDUALS °, on Crude Runs to Stills 
Refinery Output 1.189 1.232 1.256 Mar. 1954* Feb. 1954 Mar. 1953 
Imports 410 475 423 Gasoline 43.9 45.0 44.1 
Total Supply 1.599 1.707 1.679 Kerosine ae 5.9 5.2 
Refinery Demand 1.671 1.722 1.778 Distillates 21.6 21.9 21.7 
Primary Stocks 44.507 45.949 41.600 Residuals 17.1 17.4 18.3 
1954 Crude Stocks Mar. 13; Other Stocks Mar. 20 Through Mar. 20 
SOURCE OF DATA (except prices): Jan., Feb. and Mar., API weekly reports: earlier months, Bureau of Mines 
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Millions of b/d, monthly average 


Millions of b d, monthly average 


Millions of b/d, monthly average 


Trends—National 








Gasoline Output Drops in March 
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Heating Oil Supply is at 1953 Level 
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MOTOR FUEL 
From From 

SUPPLY (Millions of bd Crude Nat. Gas Total 

Mar. ‘54 3.047 405 3.452 

Mar. ‘53 3.031 385 3.416 

Change +.016 020 +-.036 

% Change 0.5 5.2 1.1 
TOTAL SUPPLY (Millions of bbis. 

2 Mos. ‘54 186.929 23.305 210.234 

2 Mos. ‘53 181.830 22.379 204.209 

Change 5.099 92 6.025 

% Change 2.8 4.1 3.0 
DEMAND (including Exports) (Milions of b/d 

Mar. ‘'54 3.441 

Mar. ‘53 3.263 

Change 178 

% Change 5.5 
TOTAL DEMAND (Including Exports) (Millions of bbls 

2 Mos. ‘54 189.963 

2 Mos. ‘53 182.376 

Change 7.587 

% Change 4.2 

Through Mar. 20 

HEATING OILS 
Kerosine Dist. Fuels Total 

PRODUCTION (Millions of b/d 

Mar. ‘54 385 1.498 1.883 

Mar. ‘53 359 1.489 1.848 

Change 026 009 .035 

% Change 1.2 0.6 1.9 
TOTAL PRODUCTION (Millions of bbls 

2 Mos. ‘54 24.127 89.496 113.623 

2 Mos. °53 24.747 89.532 114.279 

Change 620 036 656 

% Change re 0.0 0.6 
DEMAND (including Exports) (Millions of b/d 

Mar. ‘54 460 1.781 2.241 

Mar. ‘53 416 1.745 2.161 

Change 044 6 080 

% Change 10.¢ ] 3.7 


TOTAL DEMAND (including Exports 


Residual Output is Below March, 1953 
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Millions of bbls 


2 Mos. ‘54 3.98 135.130 169.113 

2 Mos 53 1.808 122.480 154.288 

Change 2.175 12.650 14.825 

% Change é Ti 94 

Through Mar. 29 

RESIDUAL FUELS 
Refinery 
Output Imports Total 

SUPPLY (Millions of b/d 

Mar 54 1.189 41 1.599 

Mar. ‘5 1.256 42 1.679 

Change 067 01 080 

% Change S 4 
TOTAL SUPPLY (Millions of bbis 

2 Mos. '54 72.365 27.232 99.597 

2 Mos. ‘53 76.219 28.191 104.410 

Change 3.854 959 4.813 

% Change 5.1 4.6 
DEMAND (including Exports) (Millions of b d 

Mar 54 1.671 

Mar 53 1.778 

Change 107 

% Change 6.0 
TOTAL DEMAND (including Exports) (Millions of bbls 

2 Mos. ‘54 103.179 

2 Mos. ‘53 109.880 

Change 6.701 

% Change 6.1 

Through Mar. 20 
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RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 


Primary stocks include those at refineries, at large terminals and in pipelines; all data based on API reports 


RUNS TO STILLS 


Millions of b/d average for 
week ending on date shown) 


Mar. 20 Mar. 21 


GASOLINE STOCKS 


(Millions of bbis., 
on date shown 


RESIDUAL STOCKS 
Millions of bbis., 
on date shown 


% Mar.13 Mar. 14 Py Mar. 13 Mar. 14 % 

District 1954 1953 Change Change 1954 1953 Change Change 1954 1953 Change Change 
East Coast 1.074 1.025 + .049 48 35.658 35.436 + 222 0.6 10.214 10.834 620 5.7 
Gulf Coast 2.271 2.347 076 3.2 34.247 29.645 + 4.602 15.5 5.778 7.836 2.058 26.3 
Total Coastal 345 3.372 .027 08 69.905 65.081 + 4.824 7.4 15.992 18.670 2.678 14.3 
Appalachian 191 215 024 11.6 6.722 5.969 + 753 12.6 845 636 + .209 32.8 
Ind.-Ill.-Ky. 1.271 1.253 + .018 1.4 40.003 37.206 + 2.797 7.5 4.447 4.084 363 8.9 
Okla.-Kans.-Mo 596 574 + .022 3.8 19.756 18.129 + 1.627 9.0 1.164 1.075 + .089 8.3 
Other Inland 602 594 + .008 1.4 19.794 17.237 2.557 14.8 2.119 1.870 + .249 13.3 
Total Inland 2.660 2.636 .024 0.9 86.275 78.541 + 7.734 9.8 8.575 7.665 910 11.9 
Total East of Calif 6.005 6.008 .003 0.0 156.180 143.622 +12.558 8.7 24.567 26.335 1.768 6.7 
California 1.008 1.091 083 7.6 23.403 17.247 + 6.156 5.7 21.406 15.949 5.457 34.2 
Total U.S 013 7.099 086 1.2 179.583 160.869 +18.714 11.6 45 42.284 3.689 8.7 


DISTILLATE STOCKS KEROSINE STOCKS TOTAL HEATING OIL STOCKS 


Millions of bbis., 
on date shown 


Mor. 13 Mar. 14 


Millions of bbis., 
on date shown 





District 1954 1953 
East Coast 23.514 20.931 
Gulf Coast 8.685 10.982 
Total Coasta 2.199 31.913 
Appalachian 1.535 Ree 
Ind.-lil.-Ky 10.488 9.374 
Okla.-Kans.-Mo 6.598 6.756 
Other Inland 5.801 98° 
Total Inland 22.422 21.49€ 
Total East of Calif 54.621 53.40 
California 10.95 9.136 
Total U.S 5.574 62.545 





% Mar.13 Mar. 14 A) Mar. 13 Mar. 14 % 

Change Change 1954 1953 Chonge Change 1954 1953 Change Change 
2.583 12.3 8.292 8.051 + 241 3.0 31.806 28.982 2.824 9.7 
2.297 21.0 3.419 3.473 054 1.€ 12.104 14.455 2.351 16.3 
286 0.9 11.711 11.524 ] 43.910 43.437 47 1.1 
158 11.5 834 736 098 2 2.369 2.11 256 12.1 
1114 119 4.059 3.934 2 2 14.547 13.308 1.2 9.3 
158 2 1.096 1.175 7.694 7.931 237 3.0 
188 4.7 956 961 005 0.5 4.757 4.950 19 3.9 
926 4.3 6.945 6.806 139 2.0 29.367 28.302 1.065 3.8 
1.212 2.3 18.656 18.330 326 73.277 71.739 1.538 21 
1.817 19.7 364 310 054 1.4 11.317 9.44¢ 1.871 19.8 
3.029 4.8 19.020 18.640 8 2.( 84.594 81.185 409 4.2 


Millions of bbis., 
on date shown 








Gasoline Stocks ‘Not Burdensome’ 


(Continued from page 4605) 


withdrawals might be at a relatively 
high rate within a few weeks 

East of California, the surplus of 
refinery gasoline stocks the middle of 
March over the year before was largest 
in the Gulf Coast district, where sup- 
plies were 15.5° higher. For the com- 


bined East and Gulf Coast districts 


they were 7.4 larger. East of Cah 
fornia, inventories were 8.7 above 
those of March 14, 1953. In Califor 
nia, where refinery output generally has 


been outstripping demand, primary 
stocks were a third larger than the 
vear before 

Heating Oils: Refiners’ inventories 
of distillate and kerosine combined, 
March 13, around 73,300,000 bbls 
east of California, were about in line 
with those of March 14, 1953. Princi- 
pal change was in the Gulf Coast, 
where supplies were 16% under the 
year before 

Refiners will start to build up heat 
ing oil inventories against next winter's 
needs with an ample cushion against 
any current needs. With the emphasis 
continuing on gasoline output at re- 
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fineries, distillate yields will likely re- 
main low in the early summer; they 
may have to be increased later to meet 
the desired fall goals, if crude runs to 
stills continue to be held down 

[Ihe larger oil companies told the 
Texas Railroad Commission at the 
recent hearing that combined distillate 
and kerosine stocks for the U. S. on 
Mav 1 of 75.000.000 bbls. would be 


ample to start the seasonal buildup of 


heating oils. Stocks of 170,000,000 
bbls. by Nov. | would be considered 
ample. Actual stocks Oct. 31, 1953 
were just Over this figure 

Residuals: Ample heavy fuel oi 
stocks on May | for the | 
be around 37,000,000 bbls., refiners 
told the Actual 
stocks March 13 were about 46,000.- 
000 bbls. By Nov. 1 they would con- 
sider 50,000,000 bbls. sufficient for 
coming needs. Actual stocks Oct. 31. 
953 were around 51.000.000 bbls. 


S. would 


lexas authorities 





Our Gas Liquids Data Is Out for Revision 


[he data on gas liquids which usually appears in this part of the Trends 


section is being improved and expanded in line with the coming revision 
by the Bureau of Mines of its regular monthly report on gas liquids. The 
new presentation will start in the May issue 


It will include complete data on Refinery Gas Liquids, which for the first 


time will be shown in the Bureau’s report 


The new Trends tables will also 


show the production of Lease Condensate as one kind of gas liquids 
Readers will thus have information on supply and demand for marketable 


gas liquids, and also on the total volume of liquids extracted from natural 


gas and refinery gases which is available to the refining industry to supple- 

ment its supplies of crude petroleum 
This revised feature will help to round cut and improve the Trends sec 

tion as a current guide to supply and demand for petroleum products. 
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You get Big Valve quality in 


SMALL 


600-POUND 


“© STEEL GA 
CRAN 






r J 
Screwed Ends—Union Socket-Welding Ends —Bolted Flanged Ends — 
Bonnet or Bolted Bonnet Bonnet or Union Bonnet Bolted Bonnet only 





Look no further for dependable steel valves in sizes up to 2-inch. 
Whether you prefer the union bonnet or bolted bonnet pattern, you 
get refinements usually found only in larger, more expensive valves. 


For example, you get a compact, weight-saving structure of high- 
quality carbon steel. Smooth operation and positive closure of the 
solid wedge disc are assured by a T-head disc-stem connection and 


; ; lili full-length machined guide ribs. There’s also an unusually large 
stuffing box filled with high-grade packing, a leakproof bonnet joint 
with retained gasket, a husky stem with outside threads, and many 


others. To simplify maintenance, Crane design includes swinging 
gland eye-bolts—plus a wide yoke with liberal working space 
around the gland. 


USER’S CHOICE OF TRIM 
BOLTED BONNET OR UNION BONNET There’s versatility to these quality Crane steel valves, too. You can 
have your choice of trim to suit your service—Class X Trim | Exel- 
loy body and body seat rings) for oil or oil vapor—Class XW Trim 
pattern above, you can see the rugged Exelloy seat rings, disc of hardened stainless steel) for steam or 
big-valve construction. Bolted bonnet water. Union bonnet valves also available with Class L Trim 
18-8 Mo Alloy seats, disc, stem) for liquids and gases up to750 F. 


In the cross-section of the bolted bonnet 


valves available in sizes 2 to 2-inch— 


‘ . , 1 _: 
union bonnet valves in sizes 4 to 2-inch. ue 
FF Full details in 6-page folder AD-1881. Ask your Crane 
= ee Representative next time he calls, or write direct. 
tO 
— 
— 





THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON ‘ . il) 
or 
the 


CRANE VALVES EG THRIFTY | 


BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois va BN 
Branches and Wholesalers Serving All Industrial Areas 


be = SRE | 





VALVES +- FITTINGS + PIPE - PLUMBING - HEATING 
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100 BARRELS 
of better public understanding 


“By-the-barrel” is an unusual way 
But we 
4 is¢ ot 


Barrel presen 


to measure public relations 
think it’s 
the Du Pont 
tation. 

So tar 
demonstrations 
work in the 
vrams of numerous oil comp 
ind by the OIL 

The Magic Barrel was ce velope | 
by the Du Pont Petroleum Chemi 
ils Division to help the oil industry 
explain the 
ing mportance ot petrol um to ow 


ippropriate in the 


Magic 


LOO of these intriguing 
have been put to 
pro 


ties 


public relations 


tremendous and grow 
national economy 

The 100 barrels now in uss 
been featured in more than LOOO 
public presentations and in 29 TV 
total audi- 
ence otf around 5 million peopl Its 
reception by the general public has 
overwhe lmingly favor ible. 


have 
in estimated 


shows to 


ecn 











Du Pont Aviation Mix 
Now Available with Lower 
Blue Dye Concentration 


Color specifications for military avia- 
tion gasoline have recently been re- 
vised. To make it easier for refiners 
to meet the new color standards, 
Du Pont Tetraethyl Lead (¢ ompound 


Aviation Mix is now being made 
with a lower concentration of blue dve. 

In the Aviation Mix, the dve 
concentration is sufficient so that ther 
is no need for suppliers of military avia 
tion gasoline to add iddition il Oil Blue 


\ when a minimum of 4 cc. of TEL 


new 


is used per gallon of gasoline. In this 
proportion, the new mix provides a 
satety margin of 4 above the mini 
mum color specifications. And when 
1.6 cc. of the mix per gallon of gaso 
line are added, the margin of safety is 
increased to 20%. 

Until recently, color standards fu 


nished to refiners were solutions of oil 
soluble dves Ith 
subject to fading on exposure to sun 
light. New color standards, with im 
proved light stability, have been di 
VE lope d through the cooperative ¢ ftort 
of the U. S. Air Force and the Du Pont 
Petroleum Chemicals Division. 


1so0-octane and wert 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 
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| 
| 


Du Pont Marketing Services 
Tailored to Fit 
YOUR OWN Promotions 


Du Pont’s Petroleum Chemicals Division has developed a wide range of 


marketing aids and services to meet the needs of the petroleum industry. 


Here are some of the ideas which are helping many oil companies get extra 
| | 


mileage out of their 


— 


pres nt programs; 





Enhancing the 


over-all objective of the Du Pont marketing service 


have 


for example, you built 
| reputation for the heavy-duty, 
long-lasting features of vour motor oil. 
You have done good iob of sel] 
ing the motoring public on these quali 
that they tend to minimize the 
need for fre quent oil changes 

How can your dealers sell the need 
for oil change at regular intervals 
without from. the quality 


det icting 
features of your motor oil? 


Suppose 


up a 
Suc h i 


ties 


** . . dirtied to death” 


lo help you overcome thi prol lem 


Du Pont ce veloped i visual aid pre 


1 


] | 


These standards will assist refine rs 


in meeting the 
] 


ana may by 


new color spec incations 
rv following the 


outlined it specification 


)] 
obtained | 


procedure S 


MIL-F-5572 


selling power of your own brand name is the 


program. 


List d at meet 
ings to give dealers just the 
tion they need. Its theme is: 
but 


sentation which can be 
informa 
Good oil 


seldom wears out it can be 


come dirtied to death. 


Your Greatest Asset 
lo help you 


( ipitalize thi selling 
of your nan the Du Pont 
Name suitabl Lor 
irge! oil companies has provided in 
other unique visual aid presentation 
Specially designed to fit individual ga 


oline 


Program 


qualit features and compan) 
marketing problems, it has proved u 
ful for buildir rar iler lovalty and up 
plying informati n that hi Ips . ll. 

Demonstrate On-the-road Performance 


Where could vou find a more convince 


y tf ol t I demonstrating how Vou! 








PETROLEUM CHEMICALS DIVISION 


NEWS 





Marketing Services 


s perform on the road than with 
lly equipped and instrumented 
ral of the cars in the Du Pont 

t Fleet can be made available 
for this purpose—on a special 
ent basis. These cars are an 
in contacting large fleet cus 
And when equipped with 


} lied portable chassis dy 


the cars are useful tor 
| 


cemonstrations. 


Use of the Du Pont fleet of road test cars offers 
and convincing approach to selling 
big fleet customers 


a unique 


When the Customer Complains... 


cle il rs need a ready 


inswer whenever they get a cus 
complaint about knock, poor 


e, poor starting, etc. 


oul salesman 


your merchandising program, its 
y depends on your dealers. The 

Du Pont marketing services are 
gned to help you sharpen dealer 


» them hand such situations 
has prepared folders that 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division . 





Wilmington 98, Delaware 


New District Manager Named 


With expanding operations in the 
Du Pont Petroleum Chemicals Divi- 
sion’s Eastern Region, a district office 
has been created in Pittsburgh. 

Afton D. Puckett, who has been serv 
ing the Pittsburgh area as a sales-serv- 
ice representative for the past two 
years, has been named manager of the 
Pittsburgh district. 

Previous to his first assignment in 
the Western Pennsylvania area, Mr. 
Puckett was coordinator of operations 
of the five district laboratories of the 
Du Pont Petroleum Chemicals Divi 
sion. In this capacity he also super- 
vised technical work connected with 
the quarte rly Motor Gasoline Surve y. 

Mr. Puckett joined the Du Pont 
Company in 1947. He was at that time 
put in charge of studies on antiknock 
properties of motor fuels at the Du Pont 
Combustion Engineering Laboratory. 
After receiving a chemical engineering 
degree from Oklahoma A & M College 
in 1936, he became an engineer for the 
lide Water Associated Oil Company. 
From 1941 to 1946 he served as fuels 
chemist and petroleum engineer with 


answer the most common customer 
complaints. Illustrated with cartoons, 
these poe ket-size folders are written in 
a direct style, easy to understand and 
to remember. 


Get the Facts 


A wealth of information on how your 
customers buy has been made available 
to vou through Du Pont. 

The Du Pont Consumer Gasoline 
Buying Habits Survey 
sands of interviews and service station 
observations throughout the country 


documents the motoring public s hab- 


its and preferences in buying gasoline, 
motor oil and TBA products. Dealer 


services are covered, too. This informa- 


based on thou- 


tion has proved a valuable aid in plan 
ning advertising and merchandising 


programs. 


Petroleum 


Regional \ 
Offices: ] 


IN CANADA: Canadian Industries Lim 
OTHER COUNTRIES: Petroleum Chemic 





AFTON D. PUCKETT 


the National Bureau of Standards. He 
then worked on diesel fuel problems 
at the U. S. Bureau of Mines Petroleum 
Experiment Station at Bartlesville 
Oklahoma. 

Mr. Puckett is the author of several 
technical papers on combustion char- 
acteristics of motor and diesel fuels. 


Broad Program 


These are only a few of the many help- 
ful marketing services furnished by 
Du Pont. The others include a movie 
lending library of films of significance 
to the petroleum industry, a quarterly 
nationwide survey of competitive oc- 
tane ratings, a speaker service for 
dealer meetings and various oil indus- 
try public relations aids 

If you are not taking full advantage 
ot these services be sure to contact a 
Du Pont Petroleum Chemicals Division 
representative or one of the regional 
offices for details. 


Better Things for Better Living 
... through Chemistry 


Chemicals 


Ave. of the Americas 


8 So. Michigan Bivd 


So. Baltimore Avenue 


Flower 


—705 Bank of Commerce Bidg 
Sankt . St 


T 


Toronto, Ont.— Montr 
xis Export—Nemours Bidg 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 
















O Return Bends and 
bast Butt Welding 
Fittings — 











8) EEL FOUNDRY CO. 


5 at Springfield and Lima, Ohio 












EARLIER ON-STREAM TIME 


LAIN GOOD SENSE... 


ACCURATE COST ESTIMATES 


LOWER ENGINEERING COSTS 


PURCHASING KNOW-HOW 


PROVED CONSTRUCTION TECHNIQUES 


EXPERIENCED FIELD CONSTRUCTION STAFFS 
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Results at R.J.’s new Platformer 
show advantages of 


CONSTRUCTION BY PROCON 


Throughout the petroleum refining industry, Procon has established 
an enviable record for getting processing units on stream faster, 
more efficiently and more economically. 

A good example is the 600 B/SD UOP Platforming unit constructed at 
the Princeton, Ind. refinery of the R. J. Oil and Refining Company, Inc. 

One of the reasons why Procon built this unit with maximum speed 
and efficiency is that it implemented its “off-the-shelf” designs with 
construction service based on its wide experience gained from 
previous construction of UOP Platformers. 

Any other refiner, like R. J., can benefit by choosing from this 
unusual stockpile of knowledge and designs the exact type 
of unit best suited to his particular needs. 

Procon has available complete designs for UOP Platforming 
units ranging from 600 B/SD to 16,000 B/SD—"off-the-shelf”’ 
construction that means vital savings in time and costs. 

IT’S PLAIN GOOD SENSE for any refiner to choose Procon 
when he wants the ultimate in ANY type of process construction. 








PROCESS CONSTRUCTION 


1111 MT. PROSPECT ROAD, DES PLAINES, ILt., U.S. A. 





IN CANADA IN ENGLAND _— 
LIMITED LIMITED 
BOX 405, TORONTO, ONTARIO 112 STRAND, LONDON, W. C. 2 
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How TO RECOVER 








EVERY USEFUL DROP 


... without wasting a cent! 


The complex problem of obtaining : 
maximum recovery with the lowest a” , | 
possible investment and operating p iy 
costs means that exceptional skill | 
and experience is required in 1 
the design, engineering and i ! 
construction of your natural | 
gasoline plant. 

; i 
J. F. Pritchard & Co. has | 
supplied those unique skills to F 7 
industry leaders for more than 
a quarter of a century...has ; 


proved — by doing — their out- 
standing ability to provide the 
same efficient processing facilities 


for you. i} y 


Industry’s Partner for Progress 


LE, Pritchard «co. 


> 'NEERS cons tau Toes 


Dept. 390, 210 West 10th St., Kansas City 5, Mo 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOUIS « TULSA 


GERVING THE GAS. POWER, PETROLEUM AND CHEMICAL INOUSTRIES 


Plain imore data on advertised products see page Idd 
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Hugoton Production Co., 
Ulysses, Kansas 
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ORBIT 
\ VALVES 
® 


VENTURI TYPE 
LP-GAS VALVES 
ASA CLASS 


Flanged End Only 


Raised Face 
Ring Joint 


Carbon Trim 


Stainless Trim 


(MAXIMUM RATED WORKING 
TEMPERATURE 250° FAHR.) 





NOW AVAILABLE IN THESE SIZES 


A.S.A VALVE MIN. DIA. OF A.S.A VALVE MIN. DIA. OF 


CLASS SIZES OPENING THRU VALVE CLASS SIZES OPENING THRU VALVE 
150 Ib. og 12” 600 Ib 6” 4” 

22” - 1500 Ib. 12” , 

il Y sag P ia ” 

4” a 2500 lb. ] ] , ie 7 
300 Ib. 6” y” r id 


The ORBIT FORGED STEEL LP-GAS VALVE has a wide reputation 
through its ability to hold light vapors at low cost maintenance. This line of 
Valves features Friction Free Seating with no Lubricant needed to effect a 
positive shut-off 

Recommended and widely used in the manufacturing, storage and 
handling of Petroleum Hydrocarbons, Anhydrous Ammonia and many chem 
icals where Carbon or Stainless Trim Valves are required 
Write for Prices and Specifications on ORBIT’S line of FULL ROUND opening ASA Closs Valves 


ORBIT VALVE COMPANY — TULSA, OKLA. — U.S.A. 
BRANCHES 





HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 E. Yellowstone 402 West County Road 
(Serving the Gulf Coast) (Serving the Rocky Mountain Stotes and Canado) (Serving West Texas) 
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ANOTHER 


ERKOTE 


APPLICATION OF MASTIC COATING 


An insulating coating that stretches your savings.... 


ERKOTE Mastic is elastic ! 


Ordinary rigid-type insulation soon cracks, chips and 
peels on surfaces that expand and contract under ther- 
mal cycling. Erkote 3X Insulating Mastic is flexible 

. provides a permanent insulating and protective 
coating that is resilient under the most severe thermal 
changes and weather conditions. 


[t is sprayed on in one seamless application and ad- 
heres to almost any type of surface. It requires no 
mechanical means to hold it in place, regardless of sur- 
face angle; it sheds water and is extremely resistant to 
chemicals and corrosive fumes. Its perfect bonding 
properties offer a maintenance-free coating that pro- 
tects your investment in costly operating equipment 
year after year! 





Where reflection of light and heat is desirable, Erkote 
3X Insulating Mastic is applied and covered with 
Erkote Finisher which is available in white and a wide 
range of colors. 


‘ 


“3-in-1 protection” makes 
every job our responsibility 


Since we develop and produce our own mastics and 
paints and furnish our own trained crews to apply and 
maintain Erkote products, we assume full responsibil- 
ity for the quality of the materials and the workman- 
ship on every job we undertake. Development... 
manufacture... application... you get all three from 
one reliable source! 


Earl Paint Corporation * 240 Genesee Street * Utica, N.Y. 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


ERKOTE 


FOR USE WHERE PAINTS FAIL 


see our catolog in 


or write for copy 


ERKOTE PRODUCTS 





TECHNICAL 
COATINGS 


(To obtain more data on advertised products see 


page 588) 


Corrosion Resisting Mastics, Mica Mastics, 
Insulating Mastics, Vapor Seals, Troweling 
Mastics, Color Finishers, Industrial Paints and 
Varnishes 
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OVER 60 YEARS 


BS:B 





. 


oe Ae ee 


A BS&B-Fabricated Phenol Treating Tower goes into place in a large Gulf Coast 
refinery. Though not the largest made by BS&B, this vessel is fabricated of Ve’ 
plate, is 13’ in diameter by 135’ long and weighs 380,000 Ibs., including trays. 


... Takes Plenty Of Know How’, Know Why”, and Do’! 


A lot of engineering talent, modern 
fabricating equipment, plant facilities 
and manufacturing skill are required 
to produce the kind of special equip- 
ment demanded by today’s Process In- 
dustries! 


Take the 2300° F. annealing oven at 
our Oklahoma City plant, for instance. 
It is among the largest of its kind to 
be found west of the Mississippi. In it 
we can stress-relieve units measuring 
up to 80’-0” in length, 15’-8” in diam- 
eter and weighing up to 125 tons! 

We are equipped to do submerged arc 
(automatic), metallic arc (manual 
inert - gas - shielded 
metal arc welding to conform to all 


oxyacetylene or 


recognized code requirements, and can 


fabricate plate thicknesses from 14 
gauge through 414”. 

Our well-equipped machine shops can 
fabricate both ferrous and non-ferrous 
alloys, solid and clad materials. The 
very latest in quality control, inspec- 
tion and testing techniques and equip- 
ment are in constant use. 

These are some of the reasons why 
BS&B, with its more than 60 years of 
service, has become known as one of 
the industry’s leading custom fabri- 
cators of quality equipment. Why not 
take advantage of our conveniently 
located facilities and years of fabricat- 
ing experience on your next project? 
Your BS&B Representative will be glad 
to discuss it with you in strictest con- 
fidence. Or write to... 


Contract Sales Division, Dept. 5-D4 


LACK, 
2131 So. Westwood Blvd. 


P.O. Box 1714 


IVALLS & RYSON, INC. 


Oklahoma City, Oklahoma 








New Idea 
™ PERCO 


PEBBLES, like these, heated to very 
high temperatures, are used for crack- 
ing light hydrocarbons to produce 
ethylene. 
































The Pebble Heater is an apparatus 
for attaining temperatures beyond 
the range of conventional tube fur- 
naces. Continuously circulating re- 
fractory balls (called pebbles) are 
heated by combustion gases by di- 
rect contact. The hot pebbles flow 
downward into a reaction chamber 
where they are contacted directly 
by the charge material. 

Phillips Petroleum Company is 
currently operating a new 30 MM 
Btu/Hr Pebble Heater at ethane 
conversions of 90% and above. 

The Pebble Heater is not limited 
to hydrocarbon processing but has 
wide application to superheating 
steam or air and the processing of 
corrosive materials. 

The Pebble Heater is available 
from Perco. Write us today for full 
information. 


PHILLIPS PETROLEUM COMPANY 
z br} R( ia BARTLESVILLE, OKLAHOMA 


*A SERVICE MARK 








———_ +++ 
L i 
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“QUNGE UNITS 





HUDSON (% 





In four years of varied services 


COMBIN-AIRE units are in use for over 
20 cooling services, operating on the humid 
Louisiana coast and the dry plains of West 
Texas and Oklahoma. Each unit has more 
than met its performance specifications. 

The COMBIN-AIRE is a combination of 
a comparatively small Hudson water cool- 
ing tower with Hudson SOLO-AIRE hot 
fluid to air exchangers housed in one inte- 
gral structure. In hot weather air to be 
used for cooling is reduced to near wet 
bulb temperature by contact with water 
near the bottom of the cooling tower. The 
cooled air is then used for cooling in the 
SOLO-AIRE units. 

In cold weather the use of water is 
unnecessary. In the above photograph of 
the integrated structure the SOLO-AIRE 
units are in the upper foreground and 
the cooling tower portion is partially ob- 


The COMBIN-AIRE unit is protected 


by United States patents 


have proven their advantages 


scured in the background. In cold weather 
the shutters in the foreground may be 
opened to admit air directly to the SOLO 
AIRE units. 

Any one or more of the following proven 
advantages may dictate the use of COM- 
BIN-AIRE for your next cooling problem. 
1. MINIMUM WATER REQUIRED. No water 

used in cold weather. No loss from 

Spray or Carryover 

2. NO WATER TREATMENT. Hard water, 
sea water or water containing organic 
matter may be ised 

3. MINIMUM PIPING. Absence of carry- 
over or condensation allows installation 
adjacent to other equipment. Auxiliary 
shell and tube sub-coolers unnecessary. 


1. CLEAN AIR. Air reaching 


ENGINEERING CORPORATION 


Solo-aire units 








FAIRVIEW STATION * HOUSTON. TEXAS 











For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and heat dissipation. 
Present day HUDSON cooling equipment has been evolved 


through the years by constant improvements in design and 
fabrication. 


LING TOWERS 

Beauty and utility have been successfully combined in the 
HUDSON “TP” design. These Top Performance cooling 
towers embodying new but proven advancements in wate 
cooling design. result in lower installation and operating 
costs for a given guaranteed performance. 


E EXCHANGERS 

HUDSON Solo-aire exchangers for jacket water cooling. gas 
cooling, steam condensing and hydrocarbon vapor condens- 
ing have found wide use. particularly where suitable cooling 
water is impossible or expensive to obtain. Even where ade 
quate quality and quantity of water is available there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Designs are available for 
pressures up to 5.000 pounds per square inch. 


i-A Ul > 

By combining in one structure Solo-aire units with a cool- 
ing tower, HUDSON originated the Combin-aire unit. In hot 
weather. air before use in the Solo-aire units. is contacted 
with water to reduce both air and water temperature In 
cold weather, water use is unnecessary. This device makes 
possible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water consumption, and 
results in capital and operating savings. 


ARIABLE PITCH FANS 

The latest in a long list of Hudson innovations. The auto- 
variable pitch fan controls cooler outlet temperature 
through automatic change in fan blade pitch, which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled, and in a typical case horsepower con- 
sumption over the year is reduced seventy percent as com- 
pared with fixed pitch fan operation. 


ATMOSPHERIC SECTIONS 
These units are for use where water serves as cooling 
medium. They may be mounted vertically or horizontally. 
under cooling tower or submerged in water. 


UNDIVIDED RESPONSIBILITY—-Complete integration of facilities 
in selection, design and manufacture of cooling towers, 
water cooled atmospheric sections, and air cooled 
exchangers results in cooling systems of minimum 


first cost, minimum operating cost, and in undivided 


responsibility. ENGINEERING CORPORATION 


FAIRVIEW STATION @® HOUSTON, TEXAS 














INSUL-MASTIC, of course! 


Once and for all these Oil Refinery Tanks are 
being coated with INSUL-MASTIC TYPE “D” 


Once an INSUL-MASTIC protective coating is applied it will prevent cor- 


rosion for practically a// time. Think piss of the, 
P INSUL-MASTIC is a heavy asphaltic coating, fortified with Gilsonite cottage tol { 


and reinforced with mica, asbestos and ceramic clay. It is applied in one 


thick coat and will prevent corrosion under extreme conditions such as acid Before you build, take 

- or alkali fumes or constant moisture. INSUL-MASTIC TYPE “D” contains advantage of our consul 
cork, an excellent insulator. When applied 4” thick on heated tanks it will tant service. Proper coat- 

cut your fuel bills considerably. ing recommendations 

We can show you applications many years old in plants where constant "ow will prevent corro- 

painting was once the rule. These INSUL-MASTIC coatings have not been ion worries and ex- 


: : — -_s 
renewed since they were applied several years ago. They have saved con- Pemses tater 


siderable maintenance money for their owners. 


Lnsul-Mastea 


CORPORATION OF AMERICA > OLIVER BUILDING, PITTSBURGH 22, PA. 


Representatives in Principal Cities 
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Dot mum tube 
tor the job = 


(To obtain more data on advertised products see page 588) 


The choice of the optimum tubing to use in an ap- 
plication requiring the handling of a specific fluid at 
a definite working pressure involves the considera- 
tion of a number of factors. In addition to tempera- 
ture, tube size, and mechanical strength of the steel, 
such factors as the type of fluid and corrosion re- 
sistance of the steel must be considered. 


A typical case of the importance of these two fac- 
tors involved an installation of Type 347 stainless 
steel. The tubing was exposed to chloride-bearing 
bayou water while conveying methanol and unre- 
acted synthesis gases at 300F and 5000 psi. The 
chloride solution caused pitting corrosion. The 
stresses became localized at the root of the pits 
and reached a sufficient magnitude to cause stress 
corrosion and failure. Croloy 5, subsequently used, 
provided superior resistance to the initial pitting 
and satisfactory service at the desired temperature 
and working pressure and also at a considerable 





savings in cost of the tubing. 








It takes an expert to specify the optimum tubing 
for any particular application. And there is no sub- 
stitute for the kind of experience with such prob- 
lems you'll find at B&W. To get the most benefit 
from B&W’s long experience in matching tubes to 
jobs call on Mr. Tubes, your nearby B&W Tube 
Representative. He can help you. 


TA-4024 (P) 
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YOU GET MORE 
WHEN YOU BUY ANNIN 
CONTROL 


Flexibility through 
3 types of operators — 
Domotor, Cylinder 
or Handwheel. 


Teflon V-ring or other 
packing, interchangeable 
with bellows or doolseal. 


Interchangeable flanges 


Interchangeable metal 
for rating desired. 


or interference fit 
Teflon guide bushing. 





Bubble-tight shut-off 
' over countless closures. \ 





Separable valve body.| 


The design and construction features shown in the 
above composite Annin valve were pioneered and 
developed by The Annin Company. They graphi- 
cally show why you benefit by the established 
leadership of Annin control valves, whether your 


fluids ordinary valves cannot handle. Annin valves 
are flexible in operation—Domotor, manual or 
cylinder. They have no equal in the handling of all 
types of fluids— corrosive chemicals, steam or gas, 
flashing condensates or petroleum fractions, chemi- 


process is that of a chemical plant, petroleum re- 
finery, electric or gas utility, paper mill or that of 
any industry requiring precise control of difficult 


cal slurry or paper pulp, at high or low temperature 
or pressure. You will profit by investigating the 
advantages of Annin control valves today! 


ONLY ANNIN MAKES A COMPLETE LINE OF SINGLE SEAT CONTROL 
VALVES FOR ALL THE PROCESS INDUSTRIES 


ANN 





Send for illustrated Cataiog No. 1500-B 


— Coutrol 


“2.55343 
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THE ANNIN COMPANY 
6570 EAST TELEGRAPH ROAD, DEPT. A-1 
LOS ANGELES 22, CALIFORNIA 
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ANOTHER IMPORTANT CONTRIBUTION TO PETROLEUM PROGRESS 
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A New Catalytic Refining Process 
to Purify Petroleum Distillates 


Universal Oil Products Company is pleased to announce that 

the UNIFINING process is now available to the petroleum refining industry, and 
a refiner may secure the benefits of the combined techniques and patent 

rights of both Universal Oil Products Company and Union Oil Company 


of California through a single licensing arrangement. 
The process uses a cobalt-molybdenum type catalyst to react hydrogen with 
petroleum distillates, saturating the olefinic hydrocarbons and removing 


sulfur, nitrogen, oxygen, and other impurities to the degree desired by the refiner. 


Excess hydrogen from a UOP Platformer provides an excellent and 


economical source of hydrogen for the Unifining unit. 





Unifining is particularly advantageous for pretreating certain 

types of feed stocks prior to processing in a UOP Platformer. By using 
Unifining in combination with a Platforming unit, the 

refiner will find that engineering advantages accrue which will 


be reflected in lower costs to him. 


UNIVERSAL OIL PRODUCTS COMPANY 


Genero! Offices: 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A 


oP Loborotories: RIVERSIDE, ILLINOIS 
® 


Universal Service Protects Your Investment 
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For the \QUALITY/you need 





and the Gervices you want 





Purity That Meets the Highest Standards .. . purity 


that’ never varies—SOLVAY chemicals meet . 4 SODA ASH 


both these rigid petroleum industry specifica- 
tions—season after season ... year after year. 


Five Manufacturing Plants that are strategically . 4 CAUSTIC SODA 


located, in addition to a nationwide chain of 
over 200 local distribution centers — assure 


SOLVAY customers of quick, efficient deliver- 
ies—whether they order a bag or in multip’e Vv CAUSTIC POTASH 
carloads. Flake—Small Flake—! olid—Liquid 
Your Individual Needs are handled by SOLVAY’S 
trained and experienced local field representa- 
tives operating out of SOLVAY’S 13 branch Vv CALCIUM CHLORIDE 
offices. Whether you’re a small or large refiner 
—you’re always sure of receiving the close, 


personal attention that best.fits your particu- Vv SODIUM NITRITE 


lar requirements. 


That's why — when the nation’s leading refiners 
want quality and personalized service—they 
make their first call—SOLVAY! 


SOLVAY PROCESS DIVISION 
(oe — ALLIED CHEMICAL & DYE CORPORATION 

|| es , 61 Broadway, New York 6, N. Y. 
——————— BRANCH SALES OFFICES — 


Boston + Charlotte + Chicago + Cincinnati « Cle and + Detroit - Houston 
New Orleans - New York + Philadelphia - Pittsburgh - St. Louis - Syracuse 
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WOLVERINE TRUFIN 








BI-METAL TRUFIN to overcome a special 
corrosive condition—and obtain greater 
efficiency 


COPPER AND COPPER-BASE ALLOY 
TRUFIN—to guard against corrosive hazards 





ELECTRIC-WELDED STEEL TRUFIN YES, AND STAINLESS STEEL, TOO! 

for chemicals, industrial waters, neutral 

and alkaline solutions where the corrosive 
conditions are not severe 


for special applications. 
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Steps Up kificiency 


In Shell and Tube 
HEAT EXCHANGERS 


When it’s time to retube, it will pay you to 
specify Wolverine Trufin. That's the surest and 
quickest way to get greater heat-transfer eff- 


ciency at lower cost per B.T.U. of heat transfer. 


Trufin packs more shell side surface area in a 
given space. And because the fins are integral 

part of the tube itself—high fin efficiency is 
maintained regardless of thermal shock or 


vibration. 


Wolverine recommends Trufin—Type S/T-— 
designed expressly for shell and tube heat 
exchangers and condensers. Prime surface 
tubing can be replaced easily with this type 
of Trufin because the O.D. of the fins are 
slightly less than the O.D. of the plain ends. 
This allows Trufin to be inserted into a tube 
bundle and rolled into the tube sheet in the 


conventional manner. 


Remember, too, that Trufin cleans easily, and 
maintains its surface advantage over prime 


surface tubing during the operating period. 


There's still another way you can add efficiency 
and cut costs. That's by using Wolverine’s new 
“Expendable Box-Type Pallet” for U-bend 


condenser and heat exchanger tubing. 


Wolverine’s unique method of packaging 
U-bends, cuts installation, handling and over- 
all unit costs. A U-bend design will eliminate 
one tube sheet, and slice the rolling-in opera- 
tion in half. Individual tube bends take care 
of differential expansion, eliminating float- 
ing head problems. Tubes can be packed in 
pallets according to your specifications—mak- 
ing it possible in some cases to stock a complete 
condenser tube installation—Trufin or prime 


surface tube. 


Wolverine’s Field Engineering Service can be 
of service, too! For example, you can get help 
in selecting the right metal or alloy for the 
heat-transfer job you have. Wolverine F.E.S. 
will completely survey the application, act as an 


adjunct to your own engineering department. 


For complete information, you can write for a copy of Wolverine’s 


Detroit 9, Michigan. 


Wolwerine Trufin and the Wolverine 
Spun End Process available in Canada 
through the Unifin Tube Co., London, 
Ontario. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


new Condenser Tube Book. It’s loaded with information you can use. 
WOLVERINE TUBE DIVISION of Calumet & Hecla, Inc., 1441 Central Ave., 


WOLVERINE TUBE DIVISION 


OF CALUMET & HECLA, INC 


ALABAMA. SALES OFFICES IN PRINCIPAL 
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From Crude—to Plasma—to MSG 
( arpenter Stainless Tubing 


Passes All Tests 





STAINLESS TUBING & PIPE 










In the column at the left you see pictured a high 
pressure Viscosimeter used for field testing in the 
petroleum industry; a Blood Plasma Sterilizer that 
speeds processing of that vital fluid; a Calandria 
used to extract highly corrosive Glutamic Acid in 
process of making Monosodium Glutamate to add 
savor to food. 


These pieces of equipment have one thing in common— 
Carpenter Stainless Tubing—and for each one Car- 
penter tubing was specified for a different set of 
reasons. They included extra smoothness of I.D. and 
O.D., unusual concentricity, close adherence to pub- 
lished tolerances, good ductility, ease of working and 
corrosion resistance. One reason, however, was com- 
mon to all specifications—unvarying quality—from 
piece to piece, order to order. 


In short, the manufacturers of these and many other 
diverse types of processing equipment know that there 
is a difference in stainless tubing—and Carpenter 
makes that difference. Why not get the cost-saving 
advantages of Carpenter's all-round service satis- 
faction the next time you need stainless tubing? 


Call your nearest Carpenter representative for prompt 
service on your requirements plus help in solving 
design, engineering or fabricating problems. 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


Branch Offices: Atlanta Chicago Pittsburgh 
Houston Newark San Francisco 
Export Dept.: The Carpenter Steel Co., Port Washington, N.Y 


““CARSTEELCO” 


corresiog 
a uy 
a % 
é 


( 





/ See er ae 


Airis . . ~ Tolerance - —" Finisn : : 


- guaranteed on every shipment 
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: . THE WM. POWELL CO. Wye 
: f CINCINNATI, OHIO Dy : 
( OG 





és 


“You see POWELL VALVES everywhere!” 


Not surprising when you realize that Powell 
makes more kinds of valves and has probably 
solved more valve problems than any other 
organization in the world. And this has been 
going on since 1846. 

Wherever flow requires dependable control, 


there’s the place for Powell Valves—available 
through distributors in principal cities. Made 
le” to 30” and 125 pounds to 2500 pounds 
W.S. P. Bronze, iron, steel and corrosion re- 
sistant alloys. On problems, write direct to The 
Wm. Powell Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


j 


owell Valves 


> G (=p 





be 








(05 th 


YEH 
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Profit-building answers to Modern 


...examples of the wide variety of heavy-metal equipment designed 
and built by Alco to meet today's demands in petroleum and 
petrochemical processing ... results of Alco Experience 
... gained through many years of designing and building heavy- 
metal equipment for refining and processing companies the 
world over ...and Alco Facilities ... capable of handling 
economically an extremely wide range of metal-fabricating 


operations ... of meeting strictest customer specifications. 








LARGE-DIAMETER BORING MILL, equipped with two rail heads and capable of handling work 25 ft 0 in. 
high, is typical of the complete, modern production facilities in Alco’s shops which can produce virtually 
every type of heavy-metal equipment for the petroleum, chemical and power industries. 
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HEAT EXCHANGERS, built by Montreal Locomotive Works, Ltd., an Alco affiliate, ready for final piping in 


the Edmonton plant of The Canadian Chemical Company, Limited. Heads, tubes and tube sheets of these 
exchangers are fabricated of Type 316 stainless steel. MLW has supplied more than 200 heat exchangers and 


reboilers for this gigantic new installation. 





AIR-COOLED HEAT EXCHANGERS were supplied by Alco for 
Celanese Corp., of America’s new Pampa, Texas, plant. Mounted 
in 17- by 24-ft induced-draft housings, each cooling bank is 
equipped with two Monel fans supported on silicon rubber. 
Tota heat dissipation from this specially engineered installation 
s 229,400,000 Btu per hr, a record for air-cooled condensers. 


You can find your own profit-building answers by using Alco 
facilities and experience on your processing problems. Contact 
your nearest Alco Products sales representative today. Offices 
in Dunkirk, New York, Chicago, Los Angeles, Kansas City, Houston, 
Tulsa and Beaumont. 
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condensers and heaters in 
service at the Aquila refinery in Trieste, Italy. Operating on 
Middle Eastern crudes, Aquila’s annual capacity is over 900,000 
tons with products including high-octane gasoline, top-quality 
lubricating oils and several types of asphalts and paraffin waxes. 


range of Alco coolers, exchangers, 


ALCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, N. Y. 
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Compact ““ 


a 


HYDROGEN PURIFICATION 


@ Cold box''—malor 
component of Air Prod- 
ucts “Package” Piants— 
being readied for ship- 
ment. Unit contains sepa- 
ration and heat exchange 


teal 





insulation, piping . . . re- 
quires only simple field 
connections to minor 
components (if required) 


” Plants for 


HYDROGEN SOURCES 


Catalytic Reforming Processes 
Platforming 
Houdriforming 
Fluid Hydroforming 
Catforming 
Thermofor Catalytic Reforming 


Thermal Cracking or Partial Oxidation of 
Hydrocarbons in Production of 

Ethylene 

Acetylene 

Ammonia 

Propylene 

Butylene 








and raw gest source, 





ecover pure hydrogen from off-steams at low cost 
a with an Air Products Low-Temperature ‘‘Pack- 
age’ Plant. Produce up to 10,000,000 cubic feet per 
day ...at pur'ties to 99.5%. 


@ Plants are simple, compact, with pre-assembled 
components. They are inexpensive to install, 
operate and maintain. 


e Air Products designs them to meet individual 
requirements . .. builds them using many stan- 
dardized parts for low cost. 


e You get integrated engineering-manufacturing 
service— with process guarantee—from special- 
ists in low-temperature processing. 


To find out how to recover pure hydrogen by low- 
temperature separation, get in touch with Air 
Products. We can provide complete cost data... 
design and build “‘package”’ plants, or larger plants 
with greater capacities. 





NEW 36-poge BROCHURE explores the broad possibilities of low- 
temperature gas seporation . . . illustrates Air Products’ facilities. Write on 
company letterhead for a free copy. 








Air Products, Incorporated 
Dept. L, Box 538, Allentown, Pa. 


Specialists in Low-Temperature Processing 
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Process Used to Produce Thermal Carbon 
Black from Natural Gas 


HYDROGEN USES 
Jn the Oil Refinery 


Partial reduction of gum-forming gaso- 
line constituents 


Hydrodesulfurization of naphthas, kero- 
senes, gas oils derived from high- 
sulfur crudes 


Hydrogerati: king of residues, lub- 





Reduction of sulfur and nitrogen content 


of non-petroleum hydrocarbons such 
as shale oil 


Production of sponge iron from iron ore 
dust 


Air Products 


INCORPORATEDOD 


LOW-TEMPERATURE 
SEPARATION PLANTS 
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Are You Using The 


Factual Method of 
Sizing Control Valves 
“for Flashing condensate service 








This simplified valve sizing procedure is 
based on over 7,000 man hours of actual 
laboratory test data utilizing modern test- 
ing and measuring methods. 


TECHNICAL PAPER 


TELLS THE STORY 


Write for your copy today 


FISHER 


GOVERNOR COMPANY 


ela dalelitich ci Phas, 
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specified by 
65 


contractors 











installed by 
120 

Oil Refining 

Companies 
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installed by 
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— Ss ee (NN Chemical 
. Manufacturers 


\ 
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installed by 
52 
Field Processing 
Gasoline 
Companies 








installed by 
25 
Pipe Line 
Companies 








installed by 
14 
air heating and 
steam generating 
Utilities 




















PETROCHEM-ISOFLOW FURNACES 
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Repeat orders for Petrochem-Isoflow Furnaces 





prove their unique technological features 
are best by any comparison: 





DESIGN 


uniform heat distribution « minimum ground space 
short length of liquid travel 

excess draft for high overload 

proper proportions e simplicity 


CONSTRUCTION 


explosion resistant e maximum prefabrication 
plenum chambers for hazardous areas 


PERFORMANCE 


low maintenance e zero air leakage 
maximum fuel efficiency « low pressure drop 


PETROCHEM-ISOFLOW FURNACES ARE BEST BY ANY COMPARISON 


More than 1200 are in operation throughout the world in the petroleum, chemical and allied 
industries... for all processes and for any duty, pressure, temperature and efficiency ...and all 
Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 EAST 42ND STREET NEW YORK 17,N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston © Flagg, Brackett & Durgin, Boston © D. D. Foster, Pittsburgh © Faville 
Levally, Chicago © Lester Oberholtz, Los Angeles © Gordon D. Hardin, Lovisville © Turbex Equipment (o., Narberth, Po 
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BETZ « A Great Name 


In Water Conditioning 





194 














Meet your V.I.P 


The Betz Sales Engineer, a Ver) 


Pi rson? 


Important 


We think so. 


With his experience and full knowledge of 


water conditioning, and with the facilities of the 
entire Betz Organization to assist him, he is ready 
to step in and recommend ways and means to 
achieve more efficient, economical plant opera- 


tion through proper water conditioning. 


It's his job to work shoulder to shoulder 
with you and your operating level personnel 

. aSsist in setting up correct 
control... keep you fully abreast of the latest 
developments in Betz water conditioning tech- 
nique...and a host of other services, from 
“trouble-shooting” 


your team 


(To obtain more data on advertised products see 


systems of 





to being a real part of 


page 588) 





Chances are, a Betz Sales Engineer can be 
the most important visitor you may recei 
today. Let him tell you how Betz complet 
integrated water conditioning service can help 
you with your *‘different”’ 


problem that’s 


You'll be glad you did. 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ 
Laboratories Limited, Montreal |. 

















BETZ 


CONSULTANTS ON INDUSTRIAL 

















WATER PROBLEMS 
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ALCOA 
ACTIVATED 
ALUMINA 


Empire Compressed Air Dehydrator, 
manufactured by Empire Machinery Co., 
Odessa, Texas, is charged with Alcoa Ac- 
tivated Alumina. This efficient desiccant 
adsorbs troublesome moisture from com- 


pressed air ... prevents freeze ups that 

play havoc with air-actuated rig clutches 

and brakes. When saturated, Alcoa Ac- 

tivated Alumina is easily reactivated by 

heating to 250° F. Depending on the 

model, the Empire Dehydrator will dry 

from 25 to 50 cfm @ 125 psi. 

AIR 


out 

















Alcoa Activated’ Alumina protects drilling rigs from “Big Freeze” 


If the compressed air in your instrument or process 
control lines holds moisture, rust or oil, you’re in 
trouble. It’s 
remote control system and then not keep the power 


false economy to install an elaborate 


air clean and dry. Dry air can’t freeze can't 
form rust. 

It is so easy to keep air dry, clean and oil-free with 
ALcoa Activated Alumina. This reliable drying agent 
effectively prevents moisture and oil from entering the 
system .. . thereby eliminating costly shut-downs and 
repairs due to corrosion. 

This manufacturer chose ALCOA Activated Alumina 
because he wanted a thoroughly reliable, non-corrosive 
desiccant—one that would not change its form or 
properties 

It is properties.such as these, plus uniform high 


swell, soften or disintegrate. 


purity and ready availability, that give ALCOA Acti- 
vated Alumina its wide acceptance as an outstanding 
drying agent. (And as a catalyst support, too.) 

If you have a drying problem, let us give you a/l/ 
the facts about ALcoa Activated Alumina. 

Write to ALUMINUM COMPANY OF AMERICA, CHEM 
ICALS Division, 716-p Alcoa Building, Pittsburgh 19, 


Pennsylvania 


ALCOA 3) 





3 


ALUMINUM COMPANY OF AMERICA 
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With NEW Dispersant FO 


Sell a better 
Furnace Oil 


Eliminate 
“water” problem 


i. 


Improve refinery 
balance by using more 





Dispersant FO is a new anti-gumming, rust-inhibit- 
ing additive that greatly reduces. even eliminates, 
deposits and screen clogging in home heating units 
and storage tanks. Your product with FO will offer 
dealers many competitive advantages and greatly 
reduce their number of costly service calls due to 
clogged filter screens and nozzles. 

“Water” is always the big problem for the distribu- 
tor, dealer and home user. The active ingredient in 
FO is an entirely new chemical, developed especially 
for use in furnace oils. NEW DISPERSANT FO 
DOES NOT EMULSIFY WATER WITH BURNER 
OLL. It will settle the water out of burner oils in 
short order to provide a “ary” fuel. 


Furnace oil with FO has exceptional rust-proofing 
properties. Steel and iron surfaces in contact with the 
oil are made corrosion resistant. The “water layer” 
of the tanks and lines vet protection too. A portion 
of Dispersant FO is water extractable, affording rust 
and corrosion protection to that portion of the tank 
not in direct contact with the oil. 


ORONITE CHEMICAL COMPANY 


38 Sansome St., San Francisco 4, Calif. + Standard Oil Bidg., Los Angeles 15, Calif. 
30 Rockefeller Plaza, New York 20,N.Y. + 600 $. Michigan Ave., Chicago 5, Ill. 
Mercantile Securities Building, Dallas 1, Texas 
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This new additive improves stability and permits 
the blending of higher percentages of cat-cracked 
stocks without additional im- 
proves refinery balance, and you can cut costs by 


gum formation, It 
reducing the severity of acid treating of your cat- 
cracked heating stocks. 

The stabilizing action and rust-inhibiting quality 
of Dispersant FO are obtained at very low dosages. 
Usually added in the ratio of | pint per 1000 gallons 
of oil stock, at any temperature, prior to shipment 
by tanker, pipe line or truck. 





ORONITE 


CHEMICAL 
COMPANY 
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Services 








HEN your company invests that kind of money in new plant 
construction you will have to have confidence—a lot of confi- 


dence—in the people you trust with the job. 


You can find plenty of evidence of complete confidence in McKee 
among some of the world’s largest corporations in the industries we 
serve. Most of the big names in these industries have called on us again 
and again for McKee design, engineering and construction services... 


the type of sound thorough efficient services you want for your money. 


° - Arthur G. McKee & Company « Engineers and Contractors 

C Fe fl meer Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. e Washington, D.C, 

British Representatives of Metals Division: Head, Wrightson & Co., Limited 


Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 









A Milton Roy Proportional Feed 
c o N T R oO u i E DB System controls addition of inhibitor 
VOLUME PUMPS 

the controller, in proportion to oil 
A be Ee ; flow rate. The controller emits elec- 

trical impulses in proportion to flow, 
ee). Siete], gai jeje 
INSTRUMENTS 


to fuel oil. A differential pressure 


transmitter sends an air signal, to 


to pace the pump. Changes in addi- 
tive to fuel ratio are made while 


the system is in operation. 








an. 











DIFFERENTIAL 
CONVERTER 











INHIBITOR 








@ 


























FLOW 

RECORDER 
The heart of the system ...a Milton CONTROLLER 
Roy “aiROYmetric” Controlled Vol- 
ume Pump, Model AC. This meter- MILTON ROY CONTROLLED VOLUME PUMP 
ing instrument, a simplified design 
of larger “aiROYmetric” units, has 
© aenven expEmy sunge fam HERE’S HOW THEY SOLVE ANOTHER 
04 to 37 gallons per hour against 

? pressures to 6000 pounds per LOW-CAPACITY FLOW CONTROL PROBLEM 


squore inch. Capacity can be varied 


from 0% to 100% during operation. Controlled Volume Pumps are the simple and economical 


solution to many flow control problems. These include: meter- 
ing and pumping of small quantities of chemicals and slurries 

. accurate ratioing of two or more chemical streams... 
precise automatic control of process variables, such as pH. In 
these applications Controlled Volume Pumps are final con- 
trol elements. 

Typical refinery applications include sampling and desalting 
of crude oil, metering additives to gasoline for octane appre- 
ciation, and automatic pH control of cooling tower water. 

Solve your low-capacity flow control problems. Sizing of 
equipment, proper instrumentation, panelboard design and 
construction, and all other engineering details are part of the 
complete engineering service available to you from Milton Roy, 
at no extra cost. 





MILTON , : 
Bulletin 1053, “Air-Powered Controlled Engineering representatives in the 
Volume nel and Technical Paper 62, United States, Canada, Mexico, Europe, 
"Controlled Volume Pumps in the Petroleum Asia, South America and Africa 
Industry" give you complete information. 
Send for your free copies. 
COM PANY 


Meanegastiung a 1408 E. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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GENERAL TIRE & RUBBER COMPANY reports: 
“WE SELECTED ALUMINUM-JACKETED 
FOAMGILAS FOR A PERMANENT Aluminum-jacketed FOAMGLAS offers these advantages: 


1. FASTER, CHEAPER APPLICATION: factory-jacketed 
NEAT INSULATION JOB ” with aluminum, this new FOAMGLAS pipe cover- 
® ing gives you moisture-prool insulation, weather- 

proof jacket and attractive finish all-in-one. 
From The General Tire & Rubber Company’s Baytown . BEAUTIFUL LOW-COST FINISH: Aluminum-jacketed 
(Tex.) Plant comes this news: “In our new polymerization FOAMGLAS gives you a most eye-appealing in- 


pilot plant FOAMGLAS insulation was installed on brine stallation without the customary high costs re- 


lesigned to operate at 0° F. Pittsburgh Corning’s quired to give an attractive finish to ordinary in- 
sulations and field-applied jackets. 


lines ¢ 
new Aluminum-jacketed FOAMGLAS pipe insulation was 
selected because we felt it would give us a permanent, . LESS MAINTENANCE: now the rot-proof, acid-proof 
serviceable and t appearing job. We also used FOAM- qualities of FOAMGLAS are in the finish. The 
wrinkle-free aluminum surface takes abuse and is 
: weather-resistant, sanitary, easy to clean, saves 
same plant re-painting expense 
You, too, should take advantage of the outstanding : 

4. A INSULATI :alumu “Y sé *flect 

insulating performance of FOAMGLAS in your plant. EXTR ULATION: aluminum’s heat reflec 
. ing asset supplements the unequaled insulat 
For more details, use the coupon. ; ing properties of FOAMGLAS the rigid, 
cellular glass insulation that stays dry inher 


PITTSBURGH CORNING CORPORATION ‘ ently, retainingitsoriginalinsulatingefficiency 


One Gateway Center e Pittsburgh 22, Pa, 


GLAS blocks to insulate vessels operating at O° F. in this 


Pittsburgh Corning Corporation, Dept. PP-44 
One Gateway Center, Pittsburgh 22, Pa 


I 
Please send me the following brand new FOAMGLAS literature 
| |] New bulletin and sample of Aluminum-jacketed FOAMGLAS 
2 New folder on FOAMGLAS pipe insulation 
[_] New folder on FOAMGLAS insulation for tanks and other equipment. 
LEGRNING | [ ] Send engineer to discuss specific problem 


the cellular glass insulation . . . it stays dry! 














is a remarkable valve, as 





.. Lubricant goes in through 


grooves in the plug. i .and body 


three things—it lubricates the seat. . 





acts as a hydraulic jack . . .. to keep the 


this valve is safer, because it can 





™ 
because lubricant g 8 stops seepage 


c sT 


because, by eliminating friction 





most valves. What kind of valve is it? 


by | ROCKWELL Manufacturing Company, 
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you will quickly see when you look inside 


the st a d is forced through 

e stem , and ts force roug 

g _. In service, this lubricant does 
iS FR 


—it seals off the seating area. . (] .and it 




















plug in position to turn easily. Consequently 
always be operated in an emergency, and, 
before it starts. It’s also more economical 
and abrasion, lasts much longer than 


Naturally, it’s exele ayaa te te) i tole 


Pittsburgh 8, Pennsylvania. .c2t3en.. ec} 
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(lo obtain 





when you install catalytic cracking equipment — 





investigate the economy 


of TENAMENE 


inhibitor- sweetening 


Nearly all catalytically cracked gasolines respond to Ter 
inhibitor-sweetening—The economy inherent in this single 
sweetening-gum inhibiting process should be considered by 


" 


all refiners now constructing or 


contemplat ng the 
struction of cat-cracking units. Important factors which may 


influence your plans are 


Double function—Tenamene ? acts both as antioxidant to 


inhibit gum formation, and as a sweetening agent 


Low cost—only 5 lbs. of Tenamens per | barrels of 
gasoline uSually are needed about Yr¢ pe ; 
Low installation cost_—the process t 


mene is so simple, very little basic equipms 


Savings on maintenance and operation—thes¢ sts 


are negligible compared to most other pr 


No octane loss—no danger of the presence of free sulphur 


—as in some processes 


No gasoline loss—no addition of chemicals at elevated 


temperatures. 


No deleterious chemicals added ict hur or 


copper. 


PROMPT SERVICE: Eastman’s highly qualified tech- 
nical staff and modern gasoline laboratories are at your servic 
We welcome the opportunity to discuss Tenamen¢ 

Contact y 
representative or write to Eastman Chemical Products, | 


sweetening with you at your convenience 


Kingsport, Tennessee—a subsidiary of Eastman Kodak ( 


a mM e Nn 4 EASTMAN GASOLINE ADDITIVES 


SALES OFFICES: Egstman Chemical Products, Inc., 


lan 
ja 


Jew k é Mad Ave 


West 


Coast: Wilson Meyer Co.; ‘ 
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TYPICAL B-L PRODUCTS 
FOR INDUSTRY 


There are many, many applications for B-L 
furnace construction throughout industry. In 
steel mills, power houses, refineries and petro- 
chemical plants, sugar mills, coal mines, 
glass plants, city incinerators—anywhere 
in the heat of things—you'll find B-L in- 
stallations. They're hanging up new rec- 
ords every day—providing top perform- 
ance at a lower cost per BTU. Youcan get 


more information if you write—today/! 


BIGELOW-LIPTAK 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e DETROIT 8, MICHIGAN 













In Canada: Bigelow-Lliptak of Canada, Ltd., 7eronte, Ontarce 
ATLANTA « BOSTON « BUFFALO + CHICAGO « CINCINNATI « CLEVELAND « DENVER « HOUSTON + KANSAS CITY, MO. « LOS ANGELES + MINNEAPOLIS « NEW YORK 
PITTSBURGH + PORTLAND, ORE. « ST. LOUIS « ST. PAUL + SALT LAKE CITY + SAN FRANCISCO + SAULT STE. MARIE, MICH. « SEATTLE « TULSA « VANCOUVER, BC. 
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How much of your active 
catalyst is lost because 
of particle size? 


How many of your 
_ difficulties can be attributed 
\ eto coarse catalyst? 
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“en outstanding characteristic 
of DAVISON’S M-S' catalysts 


are their narrow range of particle size distribution. There is a minimum of 
fines—a minimum of coarse. This is important to you! 

The fines in your fresh active catalyst may be lost because the unit is 
unable to retain them. Coarse catalyst has an adverse effect on catalyst 
circulation . . . bed density . . . regeneration . . . fluidization. 

Here are typical production analyses of Davison M-S Catalysts. One of 
these grades should fit into your operations. For help in selecting your catalyst 
or other information call your Davison Field Service Engineer or write. 
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Made to Last in Severe Corrosives 


4 A TOWER OF RESISTANCE 


Strips of HasTeLLoy alloy C are being 
are-welded to this 44-ft. long tower 
to give it added corrosion resistance 
lhe entire inside surface of the vessel 


is covered with s-in. thick sheet. 


SEALING OUT CORROSION 


This lining of HasreLLoy alloy F will 
resist acids and alkalies. It is attached 
to steel by the Smithlining* spotweld 
process, one of the many ways of 
attaching HasreLLoy alloys to steel. 


Use of lined-sheet is an economical 





means of handling severe corrosives. 


Hastt Ltaoy allovs can help solve 
wrosion proble ms 100 kor 
furtherinformation. contact the near 


t Haynes Stellite Company office 








HASTELLOY a 


TRADE-MARK A Division of 


Union Carbide and Carbon Corporation 
Nickel-base, corrosion-resistant allovs availabl 


is sheet. plate. bar stock. welding rod. welded General Offices and Works, Kokomo, Indiana 
Sales Offices 


tub ind pipe, cast pi and pi littings., sand 
c er ao paps c Chicago — Cleveland — Detroit — Houston 
ind precision-investment castings. Los Angeles—New York—San Francisco—Tulsa 
Hastelloy 3 registered trade-mark of Union Carbide and Carbon Corporation sittiniimand — - sinned siesta pare | 
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Oil Heater Stack, Warren Petroleum Corp., 
Holliday, Texas 


Aluminum Paint: Kansas Paint & Color 
Co., Wichita, Kansas 


fie < 5 ha 





Aluminum Paint at Warren Petroleum Corporation 
resists 400°-600° heat more than 18 months 


Although surface temperatures on this oil heater stack 
range from 400° to 600° continuously, its aluminum 
protective coating has an effective life of 18 months or 
more. 
Result 
ard specification at 


special 


Previously used paints lasted only a few days. 
High-heat aluminum paint has become a stand- 
all Warren plants. 

formula, high heat aluminum paints have been 


developed jointly by ALCOA and leading manufacturers 


for use in “hot” industrial applications such as this 


Paints made to these formulas last longer, cover better, 


stand up better under high temperatures, corrosive 


smoke and fumes 


Alcoa does not make paint. But ALCOA Aluminum 


Pigments are used more aluminum paints than any 


other brand. Look for the ALCOA shield on the paint 


that you buy. It’s your assurance of top quality and per- 


formance in aluminum paints—top protection for in- 


stallations throughout the petroleum industry. 


today for informatior 


PETROLEUM PROCESSING, 1954 


April, 


Write 


Write us about your paint problems. Mail the coupon 





today. Free booklet tells how to paint with aluminum 
ALU AAINU AA 
e 
ALUMINUM COMPANY OF AMERICA 
pS ae ee ae ee oe aes ea em a a ee ee a em a ew an aw an a os em ee 
| | 
| Aluminum Company of America, Paint Service Bureau 
| 1792-D Alcoa Building, Pittsburgh 19, Pa 
Please send your free book, Painting with Aluminum. 
| , ’ 
l Name 
7 Company 
| Address 
| 
| City Zone State 
| 
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AMERICAN FLANGE & MANUFACTURING CO. INC., 





Here’s the pail 
that customers 


The Tri-Sure* 2%’ Threaded Spout 
gives your pails a definite sales value by 
providing a strong rigid spout for pouring. 














This Tri-Sure spout retracts for fast filling 
through large opening. 


The Tri-Sure nozzle for this spout receives a 
tamper-proof seal and is threaded for the 
Tri-Sure screw cap. These screw caps can be 
furnished lithographed. 


Modernize your containers with the closure 
that makes your filling easier, builds good will 


- , FOR DRUMS 
and business. On your next pail order, The Tri-Sure 

specify the Tri-Sure Threaded Spout. Flange, Plug 
and Seal 


*The ‘“*Tri-Sure’’ Trademark is a mark of reli- 
ability backed by over 30 years serving industry. 





FOR PAILS & CANS 


Nozzles, 


S , Seal 
CLOSURES “ona' cops" 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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HOW BIG 


..-1sa K & M six-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coefficient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 
example, actually average 140°, of cross 

sectional pipe area. There's more space for 

fluid to flow . . . smoothly, freely and without 
turbulence. Frequently a smaller nominal 

size K & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve. 

Inner valve open areas, on the other hand, 

average only 80°%, of cross-sectional pipe area. 
Therefore, flow restrictions occur principally across the 
inner valve ... where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 
through the K & M Inner Valve. 




























C, COMPARISON TABLE 
COMPLETE FACTS on K & M Dia- 
phragm Control! Valves are in the Valve B Valve C 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. 8.4 8 
Write for your copy. Also, ask 14.9 12 
for the new K & M Valve Size 33.2 28 
Slide Rule Calculator . . . with 57 48 
low flow data. 71.0 72 
116 100 
197 165 
"=, 264° . 360 
Based on the maximum Cy at rated travel through the valve body. 





From manufacturers most recent sifde rules or tables. 








~<a] 


diaphragm control valves + 









Valve Makers 
Since 1879 


64 Genung Street 
Middletown, New York 
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“Why Did 


TEXAS CITY REFINING 
Select HOUDRIFLOW 


Mr. Fetter?” 


William H. Fetter is Vice President and General Manager 


of Texas City Refining, Inc. 


He is shown here during a recent interview. 


“Why did we select Houdriflow? 
That's a fair question and I'll try to 
but first I want to make a 
point of my own. That point is this: 


answer it 


we went on-stream in September of 
last year. Since then our operating 
experience has been everything we’d 
hoped for. So you see, we’re mighty 


satisfied with the new Houdriflow 
unit 
“Our new Houdriflow cracker re- 


places an original Houdry Fixed Bed 
Unit. That plant served its purpose 
very satisfactorily for many years, 
but our expansion program required 
greater versatility and capacity. 
OPERATING VERSATILITY 

“The new Texas City Houdriflow 
Unit features beds of continuously 
moving catalyst. I’m convinced 


that’s the way to achieve maximum 
operating efficiency. A charge con- 
sisting of vaporized gas oil from a 
flash tower, plus a liquid-phase mix- 
ture of heavy vacuum gas oil and 
recycle is cracked into high octane 
gasoline. Operation can be varied to 
give us a 
wide range ~~ 
of high 
value prod- | 
We 
have oper- | 
ated at con- : 


version levels from 60°% to over 80 


ucts. 








That’s operating versatility. This 
12,000 
barrels of fresh feed and 19,000 bar- 


plant was designed to run 


rels total. At present, we make about 


6700 barrels of 96.5 octane motor 


| 





see page 588) 





fuel per day from 13,500 barrels of 
fresh feed. Both the fresh feed charg- 
ed and gasoline production are well 
in excess of design. Our principal 
products are gasoline and Number 2 
fuel oil produced from low value 
residuum. The gasoline is the major 
component of our premium fuel. 
LICENSEE SERVICE 


‘““At Texas City Refining we cannot, 


- of course, match the technical facili- 


ties of our larger competitors. But 
Houdry’s licensee service has given 
us complete technical support. I don’t 
know of any more thorough or more 
friendly service. It’s an ideal solution 
for any small refiner. We found it 
very practical also, to have access to 
the great fund of catalytic know-how 
the Houdry organization has accu- 
mulated Eugene Houdry’s 
discovery of Catalytic Cracking.” 


since 


x 
Details of the Houdry Catalytic Crack- 
ing Process are given in the new 
Houdriflow Brochure. A copy will be 
gladly sent to you on request. 





PROCESS CORPORATION 


International Licensor: World Commerce Corp., S.A 


PIONEER IN CATALYTIC PROCESSES 
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All told, there are over two dozen types of supports made by 
CARBORUNDUM. These include: ceramically bonded Poly-surface, 
spheroidal, and cylindrical porous pellets . . . solid, homogeneous 
aluminum oxide, silicon carbide and mullite grain... and 
spheroidal mullite for use as a support or heat exchange media. 
These constitute the greatest variety of supports in this field. 

Among recent developments are irregular shaped porous pel- 
lets, termed “Poly-surface.” These provide improved adherence 
of catalyst, low pressure loss, and lowest density. 

Because fluidized processes are becoming increasingly im- 
portant, we have available small Poly-surface pellets that are 
individually porous. These absorb internally as well as externally, 


ind expose the catalyst continuously, in spite of attrition 


Both the Poly-surface and symmetrical pellets are highly re- 








SEVENTEEN COMPOSITIONS...THREE DEGREES OF POROSITY...SYMMETRICAL OR POLY-SURFACE PELLETS 


Your pick of catalyst supports 


fractory and resistant to most acids. Their attrition loss is low 
Porosity ranges from 20% to 60%; water absorption from 8%, to 


60% by weight. Bulk densities range from 30 to 92 lbs per cu ft 


A kit containing sample quantities 
of all our principal carriers is available. This 
is complete with technical literature and will 
be furnished free if request is made on com- 
pany letterhead. (Otherwise only literature 
will be sent.) Please tell us if you are par 
ticularly interested in certain materials. Ad 
iress: Dept. X-44, Refractories Division, The 
Carborundum Company, Perth Amboy, N. J 


CARBORUNDUM 


Registered Trade Mark 



















ways REYNOLDS 
THE 


Specialized Consulting Service 


Rely on Reynolds for help in the solution of your problems involv- 
ing chemicals, corrosion, processing, construction and shipping 
containers. The staff of each Reynolds regional office includes a 
chemical engineer as well as specialists in the other phases of engi- 
neering. When further consultation is necessary, a fully integrated 
technical staff at the main office in Louisville is ready to show you 
how to save time, money and labor with Reynolds chemicals, mill 
products and aluminum shipping drums. 








Aluminum Mill Products 


Tubing for Heat Exchangers, including condensers. Aluminum offers 
high heat transfer and corrosion resistance with low initial, shipping 
and handling costs. 


Tubing for Instrument Lines. While less costly than other nonferrous 
tubing, lighter weight aluminum is comparable in mechanical charac- 
teristics and resistance to corrosion. 


Pipe for Field and Process Applications. Aluminum pipe resists corro- 
sion, has smooth inner surfaces and is non-sparking . . . plus being 
lightweight for handling and installation economies. 

Flat and Coiled Sheet for Bulk Insulation Jacketing. Lasting appear- 
ance, easy application and added insulation are provided by aluminum. 
Sheet and Plate. For process vessels, trays and bubble caps, storage 
tanks, and building applications aluminum has many advantages. Its 
non-sparking characteristic is important around highly volatile products. 
Structurals, Rod and Bar are ideal for lightweight piping supports, 
framework, ladders and scaffolding. 

Electrical Conductor for uses including transmission and distribution 


lines and bus conductors. Lightweight aluminum is easy to handle and 
has a distinct price advantage. 


Powders and Pastes for heavy explosives, pyrotechnics, thermite reac- 
tions, aerated concrete and pigment for plastics and paints. 
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SERVES 
| PETROLEUM INDUSTRY 


Aluminum Chemicals 


Reynolds Activated Alumina. An economical, regenerative desic- 


cant for process equipment, packaging and drying of gases and 
AL Ny A liquids. 








Organic Free Alumina Trihydrates. Premium quality chemicals, 
selling at a standard commercial price, are naturally snow-white 
and purer than any other similar products now available. 


| = 
= — | Caicined Aluminas. These low-cost, high-purity products improve 
qualities of refractories, abrasives, ceramics and glass. 





Benson Aluminum Drums 


Thanks to non-rusting aluminum, these superior quality shipping 
containers cut replacement costs . . . reduce handling and main- 
tenance charges . . . slash shipping costs .. . and protect against the 
spoilage and contamination of chemicals. 

Five basic types of drums @eeeeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeee 
are available, with modifi- 
cation for each requirement. 
One of them is especially 
designed to solve your 
shipping problem. Consult 
the Reynolds office nearest 
you for full information or 
write for a brochure to 
Reynolds Metals Co., 2596 
S. Third St., Louisville 1, Ky. 


Available to you without cost 
REYHOLDS TECHNICAL HANDBOOKS 


Each book is an authorita- 
tive reference on a single 
aspect of aluminum design or 
fabrication. They are yours 
on request. Write or call for 
a complete list of Reynolds 
technical literature and 
movies. 





See ‘‘Mister Peepers" Sundays, NBC-TV. Consult local listings for time and station. 


REYNOLDS @& CHEMICALS 


FROM THE PRODUCERS OF REYNOLDS ALUMINUM 
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NO SHUTDOWNS...EVER 
...to repack these mixers 


Any fluid mixer on a big tank sooner 
or later requires some maintenance. 
A stuffing box needs repacking. A 
mechanical seal has to be replaced. 

You can’t always wait for the tank 
to be empty. You don’t want to waste 
time draining the tank. 

And you don’t have to do either. 

You can repack the stuffing box (or 
replace the mechanical shaft seal) ona 
LIGHTNIN Side Eitering Mixer, with- 
out ever draining the tank. You can 
do it in a few minutes—under a full 
head of 5 million gallons—without 
losing a pint of product. 


EASY AS CLOSING A VALVE A few 
turns of the easy-to-get-at shutoff as- 
sembly prepare the mixer for repack- 


([] DH-50 and DH-51 Lab- 


oratory Mixers 
([] B-102 Top Entering Mixers 


([] 8-103 Top Entering Mixers 
0) B-104 Side Entering 


0 B-106 Condensed Cata- 


[_] 8-503 Mixers for BS&W 


(turbine and paddle 


types) 131-d Mt. Read Blvd., Rochester 11, N. Y. 


In Canada: William & J. G. Greey, Ltd., 100 Miranda Ave., 
Toronto 10, Ontario. 


(propeller type) 
Mixers 


log (complete line) 


([] 8-107 Mixing Data Sheet sean 
[_] 8-108 Portable Mixers a 
(electric and air driven) a. me 
-5 i il 
[] 8-502 Mud Mixers (o enn 


well drilling) 





Control City 


Please send me, without obligation, catalogs checked at left. 


ee a 


ing (or seal change). Every part is 
easily accessible. 

You're always protected against 
mechanical seal failure. The LIGHTNIN 
shaft seal (optional now on side enter- 
ing mixers) is a complete “package” 
unit—quickly replaceable at any time, 
without removing the mixer from the 
tank. 

This is just ove good reason why it 
paysto specify LIGHTNINs for blending, 
treating, TEL addition, bottom sedi- 
ment control in crude storage tanks, 
and other big mixing operations. 

For quick, competent help—and 
fully guaranteed results—on amy fluid 
mixing job, big or small—call in your 
LIGHTNIN representative. Or write us 
today. 
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1. FASTER MAINTENANCE. To repack 
(or change a mechanical seal), this 
shutoff assembly is turned like a valve, 
quickly sealing tank contents from mixer. 
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MIXING EQUIPMENT Co., Inc. 
































2. SHAFT RETRACTS, squeezing a Tef- 
lon gasket inside the tank between seal 
collar and mixer end cap, positively 
preventing loss of product. 


3. MECHANICAL SEAL [optionol) can 
be removed from shaft os a unit, for 
quick easy replacement. You can change 
seals without draining the tank and 
without dismantling the mixer. 


& “Lyohtainr 


Mixers. 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivia mixing specialists 
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Photo courtesy “‘Minute Man” of Union Oil Co 


2 MILLION CARS in Los Angeles Basin are a bigger contributor to smog than refineries; oil men claim they release an estimated 850 


tons of hydrocarbons to atmosphere daily, compared to refineries’ 212 tons 


Refineries Aren't Top Smog Makers 


Industry spokesmen refute charges 


that oil is one of big offenders 


By FRANK BREESE 
West Coast Editor 


HE oil industry in southern California has 

adopted a new approach for dealing with 
its critics in the Los Angeles smog situation. Now, 
instead of meekly sitting back and letting others 
blame oil for smog, industry spokesmen are step- 
ping forth and telling their side of the picture 
And they are doing it on the spot, when the 
charges are being made—not two or three weeks 
later. 

Principal points oil men are making are that 
the petroleum industry is responsible for only a 
very small amount of the materials which are 
supposedly responsible for smog, and that the 
petroleum industry is doing considerably more 
than most groups in controlling its contributions 

The industry’s new attitude took shape on Feb. 

when P. S. Magruder, new chairman of the 
smoke and fumes committee of. the Western Oil 
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and Gas Assn. and executive vice president ol 
General Petroleum Corp., testified at a joint Cali- 
fornia state assembly hearing. He recently suc- 
ceeded W. L. Stewart, Jr. (Union Oil) as chairman 

Mr. Magrauder made these claims: 

1. The petroleum industry’s hydrocarbon con 
tribution to the 1 million tons of polluted air 
estimated to be in the Los Angeles Basin atmo- 
sphere daily is small,—only 315 tons. That 
amount is considerably less than half of 0.1‘ 
0.0315%, to be exact. 

The role of the hydrocarbon in pollution 
has been over-emphasized. The industry’s re 
sponsibility for “controllable” 
limited 

3. Present smog control laws are adequate 

On the first point, Mr. Magruder said that the 
production, manufacture, distribution, marketing 
and combustion of petroleum products releases 
only 1,325 tons of hydrocarbons to the million 
tons of polluted air. Of that amount, he said, 


hydrocarbons is 


515 


Fight Against Smog 








onstrated when Felix Chappellet 


ind denied charges just made 








NEW INDUSTRY ATTITUDE of quickly 
critics in Los Angeles smog controversy 
acting head of 


WOGA. stood up at recent L.A. council meeting 


Again, as many 


Angeles Basin 


of the big offenders. 


tion of 


met an attack with a 


charges or to issue belated replies. 
Mr. Chappellet exercised the new 
defending itself with the aggressive vigor of enemies, critics 
and countless civic leaders, scientists and politicans who 
have taken an active part in the smog problem 
publicized issue in L.A. 


answering 


was dem 


He Stood Up and Fought Back 


Early last month (March 4), Felix Chappellet stood up 
to a detractor of the oil industry and fought back. 
times in the past, the industry had 
been accused of being the main cause of smog in Los 
The Los Angeles City Council heard Warren 
Dorn, a persistent critic of the oil industry as chairman 
of the smog committee of the League of California Cities, 
say that he considers the petroleum industry to be one 


Mr. Chappellet, acting general manager of the Western 
Oil and Gas Assn., learned that Mr. Dorn was to address 
the council. So he hurried 
Mr. Dorn finished, Mr. Chappellet arose. 

[he petroleum industry is tired of being the whipping 
boy, said Mr. Chappellet emphatically. 

“IT just can’t let some 
unchallenged,” asserted the industry representative. “He 
would give you the impression that the oil companies are 
the major cause of trouble, whereas competent research 


of those remarks by 


shows this is not the case.” 

Mr. Chappellet set forth two points, basis of the in- 
dustry’s defense: (1) Hydrocarbons constitute a small por- 
total air pollution. (2) The industry’s share of 
hydrocarbons is very small. 

This was the first time an industry representative had 
direct counterattack 
formal discussions. Instead, the policy has been to ignore 


today. 


over to the City Hall. When 


Dorn go 


except for 
industry 


policy of 


the most 








oil refineries contribute 212 tons, in- 


cluding storage of crude oil and prod 
ucts; marketing Operations contribute 
+6) «6ton producing operations, +2 
tons filing cars at service stations, 
15 tons; evaporation trom automo- 
bile tank ind carburetors, 160 tons, 
nd motor vehicle exhausts, 850 tons 

Commenting on the tndustry’s re 
sponsibility lor one-fourth of the 


total hydrocarbon emissions, Mr: 


Magruder said, “You will note that 


the oi dustry, within its controllable 
Operations, currently emits 315 tons 
of hydrocarbons, against 850 tons 
from automobile exhaust ind 160 
tons from automobile ev iporation 

Los Angeles County smog officials 
now estimate controllable hydro 
carbon emissions at about 400 tons 
daily. The seeming discrepancy of 85 
tons includes losses fron storage 
tanks owned by the federal govern 
ment and trom chemical plants which 
the oil indust doesnt count in it 
hooks 

On the second point, Mr. Magrud 
Suid Ihe oil industry is not con 
vinced that hydrocarbons from gaso 
5 f 


line production and automobile ex- 
hausts are the principal source of smog 
eye irritation and crop damage 


We believe there may be othe! 


acids and combinations that do the 
things. So we feel continued 


The oil industry 


sume 
research is necessary 
has spent much and will continue t 
provide money and train men to carry 
its share of the burden in solving 
this problem.” 

The oil 
than $1,500,000 on research and $15 


industry has spent more 
million on corrective equipment, said 
Mr. Magruder. It is still installing 
equipment, so the bill will be larger 
This is what it has done so far 
companies have in 


units to pre 


e Individual 
stalled sulfur recovery 
vent sulfur dioxide emissions. It is 
estimated that 80° of all sulfur di 
oxide which used to come from re 
fineries has been eliminated 

This was an upshot of the first 
theory for smog cure, propounded in 
Angeles County 
Sulfur di 


is the principal 


1948 by the Los 
smog control authorities 
OXKLCC Was diagnosed 


component of smog and the cause of 


eye-irritation and throat-burn. Emis- 
sions from oil refineries were identi- 
fied as the main sources. The control 
equipment took the hydrogen sulfide 
out of fuel gases to prevent sulfur 
dioxide formation. Companies report 
that sulfur recovery has not been 
economically beneficial. 

Even though 
charges were sharply 


sulfur dioxide dis- 
reduced, smog 
grew worse. So, the industry refers to 
this event as the “sulfur dioxide 
fable” 

e The companies are now engaged 
in a four-step program of installing 
floating roofs on gasoline and cracked 
stocks storage tanks of more than 
900-bbl. capacity. First phase is in- 
roofs on all 
cracked stocks tanks of more than 
10,000-bbl capacity. Up to March, 
74 had been equipped in 
compliance with a county regulation 
complied re- 


stallation of floating 


38 out of 


Those who had not 
quested deferments, reporting delays 
in obtaining the equipment. However, 
SO other tanks have 
equipped schedule And 
county officials declared they expect 


smaller been 


ahead of 
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What Is Smog? What Causes It? 


Smog is a mass of foul air, varying in color from blue- 
grey to dark-grey with occasional tinges of yellow. On a 
clear day, visibility may extend 20 miles or more; but on 
a smoggy day, it may be cut to 50 feet. It causes eye- 
irritation, throat-burning, and headaches and gives off 
an offensive odor. A fickle phenomenon, smog can cause 
much eye-smarting even when it is not dense. It damages 
crops and cracks rubber. Public alarm was aroused last 
year when a medical group stated that smog is injurious 
to health. 

Hemmed in by mountains on three sides, los Angeles 
forms a natural basin. In it are 4 million inhabitants, more 
than 2 million motor vehicles, 1,500,000 backyard in- 
cinerators and a concentration of heavy and light industry. 

Smog usually occurs when the weather is warm, humidi- 
ty and atmospheric pressure high, and an inversion layer 
is present. Atmospheric conditions lower a mass of warm 
air over the basin like a lid, trapping all the air below 
Being unable to rise and disperse, the pollutants accumala- 
tively concentrate in the increasingly dense body of air. 

What causes smog? That’s a multi-million dollar ques- 
tion. A few million have been spent on scientific research 
already, and the answer still isn’t known. 

Every human activity contributes something. Major 
causes are industrial plants, motor vehicles and backyard 
incinerators. A prevalent theory has been that unsaturated 
hydrocarbons are a principal ingredient, and one thesis 
is that oxidation of these unsaturates is the real smog- 
maker. However, there is widespread disagreement on 
the cause of oxidation. 


eee. ee 


kg ligne 





Photo courtesy Los Angeles Mirror 


THIS IS SMOG—A dense pall of bluish-grey haze 
shrouding Los Angeles city hall less than a block 
from where this picture was taken, and reducing Some believe ozone is the oxidizing agent; others argue 
visibility to two blocks. that oxidation is from man-made causes. 











the oil industry to complete the float- experience of the industry in Los bility, the industry has spent some 





ing-roof program by the final dead- Angeles should be an object lesson $17 million on corrective equipment 
line—May 1, 1955. to the whole industry, says one L.A. and research. 
Floating roofs, incidentally, are ex- oil Jeader. Air pollution can occur in The industry is beginning to realize 


pensive. Cost is estimated at $1.50 
per bbl. of tank capacity. 

e The West Coast companies have 
put $1,500,000 into research, mostly 
with the Stanford Research Institute, 
a private firm. 

e In 1951, the API authorized 
formation of a national committee on 
smoke and fumes. It sponsors research 
and investigations, recognizing that 
the problem affects the industry na- 
tionally. Nine separate projects have 
been assigned to seven different insti- 
tutions. 

e An educational film, titled “The 
City that Disappears”, was produced 
by the Western Oil and Gas Assn. 
and has_ been extensively 
(WOGO recently reported that nearly 
200,000 persons have seen it). The 
approach is objective, explaining the 
actions and complexity of smog, 
rather than trying to whitewash the 
industry. 

Smog attacks can spread, and the 


shown 
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almost any built-up metropolitan area; 
and the oil industry may well be 
blamed—rightly or wrongly. 

As an example, in St. Paul, Minn 
a $232,000 damage suit has been filed 
against the Northwestern Refining Co 
Twenty-nine residents allege that 
smoke, fumes and gaseous odors from 
the plant are damaging property and 
home furnishings. They asked for a 
cease and desist order and $8,000 
each. 

Significantly, responsibilities of as- 
sociation committees working on the 
smog problem have been extended to 
the five western states (California, 
Arizona, Nevada, Oregon and Wash- 
ington) instead of being confined to 
Los Angeles Basin 

The industry has been hit in its two 
most sensitive areas—its reputation 
and its pocketbook. In Los Angeles, 
the industry is faced with a gigantic 
public relations program to repair its 
reputation. As a community responsi- 


it has a long way to go in public 
relations. For example, the companies 
in Los Angeles Basin were given until 
Feb. 1 to install floating roofs on 
cracked stocks storage tanks of more 
than 10,000-bbI. capacity. Three com- 
panies were in complete compliance, 
but seven were not. Another barrage 
of criticism was leveled at the industry 

“The non-complying companies did 
lamented 
an industry leader. “They have known 
about the deadline for 10 months 
yet they didn’t make it. You can't 
justify your 


the industry much harm,” 


position with excuses 
You can’t talk public relations. You've 
got to live public relations. The in 
dustry will be indefensible until we 
get that through our skulls.” 

The swelling outcry poses a threat. 
Here are some of the actions proposed 
in recent months 

A moratorium on oil refinery con- 
struction. If that is not feasible, said 
available air 


the proponent, space 


5] 





Fight Against Smog 


SMOG PARTY, held by an oil company employe in his own home to tell friends and neighbors 











Photo courtesy General Petroleum Corp 


about smog, is an education device 


‘ + 
recent y innovated by General Petroleum. Here guests watch “The City That Disappears,” a film about smog 


should be rationed so various oil com- 
panies would stagger their operations 
for minimum refinery output and gas- 
Oline distribution during periods of 
severe temperature inversion (i.e. when 
smog 1S bad) 

A request that refineries be’ com- 
pelled to shut down when smog oc- 
cul Also a suggestion that refineries 
be shut down to see whether they 
ise smoxw 
On the point of closing down re 
ners, Mr. Magruder 
hutting down the refineries in this 

1 even for a few days would be 


too drastic and would prove nothing 


declared that 


If we shut down refineries, it means 
ou shut down the oil wells at the 
nd of the line. In some cases, it 
vould take two weeks to get the re 
fineries started again. We are hard 
pressed to supply the people with our 
product, and even a one-day shutdown 


would cause a serious condition 


4 resolution asked that Los Angeles 
Basin refiners be compelled to revert 
to pre-World War II methods of re- 
fining and cracking gasoline. A top 
industry executive “What 
they’re saying IS let’s go back to the 
horse and buggy days.” 

\ Pasadena city official has threat 
ened to sue the seven major oil re- 
finers to halt which he 
claims make smog 

[These proposals are extreme, but 
they reflect public indignation. Re- 
peated demands are asking 
authorities to “get tough” with the 
oil companies 

The clamor against the industry 
will mount unless smog is licked or 
the industry can explain itself to the 
public, according to Los Angeles offi- 


snorted, 


operations 


voiced, 


cials 

As it is, a quasi-official state com- 
mittee has submitted a list of seven 
anti-smog recommendations, three of 


which would directly affect refiners: 

1. All open skimming ponds, sepa- 

rators, sumps and sewers associated 
with the production and refining of 
petroleum shall be prohibited. 
2. The feasibility of reducing or 
relocating existing facilities and cur- 
tailing future expansion of air-pollut- 
as petroleum re 
fining, shall be actively investigated 

3. Gasoline transfers involving mo 
bile carriers shall be prohibited unless 
means are provided for 
preventing escape of vapors to the 
atmosphere. Presumably this would 
apply to refinery loading racks. 

4. The problem of spillage and loss 
of volatile hydrocarbons at filling sta- 
tions shall receive immediate atten- 
tion, to the end that suitable equip- 
ment and procedures for controlling 
this source of air pollution are put 
into use at an early date 

5. Large motor vehicles, particularly 


ing industries, such 


Satisfactory 
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Fight Against Smog 





buses and trucks, shall be required 
to use liquified petroleum gas or equal- 
ly satisfactory means for abating 
noxious exhaust fumes as rapidly as 
possible. 

6. Enforceable regulations for the 
control of obviously offensive fumes 
from automotive exhausts shall be 
immediately established and enforced 

7. Systems for collection and dis- 
posal of all combustible rubbish shall 
be established promptly and _ local 
burning shall thereafter be prohibited 

Before the recommendations _be- 
come mandatory, it is necessary for 
the Los Angeles County Board of 
Supervisors to adopt them as regula- 
tions. No action has been taken on 
them yet 


A new approach to the smog prob- 
lem is in progress. Last year, a group 
of prominent citizens founded the 
Southern California Air Pollution 
Foundation, an independent, non- 
profit, non-partisan organization. It 
will serve as a clearing-house for 
research -and information. While oil 
companies will be important financial 
contributors, other business firms and 
industries will underwrite the program, 
too. If necessary, the Foundation is 
prepared to spend $5 million in the 
next five years to fight smog, declared 
a spokesman 

Organized on the premise that ai 
pollution is one of southern Cali- 
fornia’s most serious problems, the 
Foundation has these stated purposes: 

“1. To cooperate with, and to assist 
in coordinating the efforts of, govern- 
mental agencies, educational institu- 
tions, specialized research groups, and 
medical, legal and other technologists, 
so that every phase of air pollution 
shall be the object of careful study 
and constructive, remedial action. 

fo provide for the conduct of 
research on those phases of the prob- 
lem not already undertaken or com- 
pleted by other agencies. 

“3. To inform the public period- 
ically concerning the nature and ex 
tent of air pollution, progress made 
in its elimination, and obstacles to 
such elimination.” 

And this, said the organizers, is 
what the Foundation proposes to do 

‘1. To assemble a competent tech 
nical staff to organize and direct a 
broad program of cooperation, re- 
search and public information. 

“2. To determine, record and pub- 
lish what has been accomplished to 
date by all agencies dealing with the 
southern California problem. 

‘3. To determine what remains to 
be done and to employ experts 
through the device of research o1 
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service contracts—who will provide 
information and advice for shaping of 
future policies and action. 

“4. To collect information as to 
what other municipal areas have done 
and are doing under similar circum- 
stances. 


“5S. To provide and maintain a 
library of materials pertinent to the 
subject of air pollution. 

“6. To consult with, exchange in- 
tormation with and to suggest to gov- 
ernmental and private agencies those 
research activities, enforcement meth- 
ods or other matters which have not 
yet been conducted or tried and which 
seem to offer promise of air pollution 
abatement—so that the efforts of all 
groups and individuals may be co- 
ordinated properly. 

“7. To publish current information 

by the most appropriate means—on 
all phases of air pollution and its 
abatement.” 

The Foundation has no enforcement 
authority. 

It also pointed out that it will nor 
duplicate existing services, duplicate 
available facilities, conduct active re- 
search unless no other agency can do 
so, hold public hearings, interfere with 
governmental agencies nor “offer any 
immediate or ready solution for a 
very complicated, long-range prob- 
lem.” 

To head the Foundation, Dr. Lau- 
ren B. Hitchcock, 53, New York 
chemical engineer, was engaged as 
president and managing director at a 
salary of $50,000 a year—a salary 
commensurate with that paid heads 
of large concerns in the West, and 
two and a half times more than the 
county pays its top smog official. 

The 18 foundation trustees—heads 
of universities, business firms, big ‘in- 
dustries and bankers—gave Dr. Hitch- 
cock this terse directive: “Find out 
what causes smog. Get rid of it. Let 
the chips fall where they may.” 

Nucleus of the staff will be a re- 
search director and four scientific spe- 
cialists: a chemist, a physicist, an 
engineer and a meterologist. 

Dr. Hitchcock said his experts will 
try first to analyze the complex smog 
problem from a scientific viewpoint 
‘We can’t suggest an intelligent reme- 
dy until we find exactly what we are 
talking about,” said Dr. Hitchcock. 

Air pollution is a whole new field 
of technology, Dr. Hitchcock said he 
was told by Dr. Karl T. Compton, 
board chairman of the Massachusetts 
Institute of Technology. “The air 
pollution problem is a_ world-wide 
problem of man’s technological pro- 
gress,’ said Dr. Hitchcock. “It has 


increased as we have become increas- 
ingly urban and industrial.” 

Employe education programs are 
another phase of the current approach 
to presenting industry’s story, and are 
being undertaken by some oil com- 
panies. They believe employes should 
understand the nature of the problem 
They hope that when they understand 
the problem, they will put in a word 
about the industry’s position if friends 
and neighbors lambaste the oil com- 
panies. 

One of the most advanced cam- 
paigns is that of General Petroleum. 
It distributed smog information to all 
its employes, published a simple expla- 
nation story in the employe publica- 
tion recently and has originated a 
novel social called the “smog party” 

A GP employe invites a group of 
friends to his house for the “smog 
party.” First, the picture, “The City 
that Disappears,” is shown. Then a 
GP engineer answers questions asked 
by the employe and his friends. GP 
encourages its employes to put on 
“smog parties.” 

Other groups which have taken an 
interest in air pollution are: Citizens 
Committee on Air Pollution, a quasi- 
official group appointed by the county 
board of supervisors and composed of 
representatives from each city in the 
county; the “Governor’s Smog Confer- 
ence,” a periodical meeting to discuss 
the problem; the smog committee of 
the League of California Cities, and 
the Pure Air Committee. 

The automotive industry has lately 
taken an interest after Ford and GM 
previously stated that moderr automo- 
biles are not smog contributors. Early 
this year the vehicle combustion prod- 
ucts subcommittee of the engineering 
advisory committee of the Automobile 
Manufacturers Assn. visited Los An 
geles to study the problem. 

The oil industry position can be 
summed up as follows: 

1. It admits to being a contributor 
but believes its blame has been ex- 
aggerated. Jt will cooperate with seri- 
ous efforts to solve the problem by 
supplying men and money. 

2. It is willing to comply with any 
order or regulation issued by govern- 
resistance 
evokes unfavorable publicity. It hopes 
that future regulations will be based 
on comprehensive — scientific study 
rather than untested theories. 

3. Its responsibility for the elimina 
tion of smog reaches only to the 
extent to which it contributes. 

4. It is disposed to defend itself 
vigorously against accusations its tech 
nicians consider untrue 


ment agencies because 
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You'll Need Help on This One 





Sta ire treacherous any place—in the refinery, out on the 

nk n the office, even in your home. Your best bet is to 
carry a “lazy-man’s load” when you go up or down stairs. In 
other words, carry so many things that you don't have any 
hands free to hold on to the rail. But, you will need some as 


must 
like pence il stubs, 


ince. Someone who is responsible for ‘housekeeping” 
re to leave small objects on the steps 


bolts, catalyst beads, and the like, Or, failing that, an oil spill 
that hasn't been wiped up is good, Results can be extremely 
evere, depending on the height of the stairs and the number of 
times you bounce on the way down. This is definitely a class 


to get that ambulance ride 





Looking for a Surprise? 


rhere’s no telling just what you might get on this one—cracked 
skull, lame back, broken bones, sprains, multiple bruises. When 
ever that valve wrench slips off, you will find yourself cata 
pulted back into a maze of pipes, fittings, and other little solid 
immovable objects. The trick here is to take an insecure “bite” 
on the valve handle with your wrench and then take a position 
of shaky balance by placing at least one foot on a loose board 
If no board is handy, your dirty, oily shoe sole on top of a 
greasy pipe will probably work out all right. This is a depend 
able procedure too. About half of the accidents resulting from 
slipping wrenches at Bayonne occurred while the employe was 
turning a valve 





if You Like Pain 


A wrenched back is always good for a long layoff. This one is 
not as easy as it looks, Sure, anybody can shovel debris. But 
if you want that lame back, you're going to have to be sure to 
twist as you swing the heavy shovel-full around. First, get into 
natural stance for picking up the shovel-full. Then 
instead of moving your feet to turn around and dump t! 

shovel, stand firmly with both feet solidly in the same position 
That way, you can’t help but twist your body so far that some 
thing will give—probably one of the lower vertebrae. Accidents 
of this caliber are proven time-losers: last year 20 of Bay 
onne’s lifting accidents resulted in lost-time injuries, many of 
which were “pleasant” hospital sojourns 


a nice, Ccasy 
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This Is Sissy Stuff 





Look Ma! No Eyes 


The best you can possibly hope for is a cut hand. However, if 
you're in a big hurry and would just as soon make a quick trip 


This is all you have to do to get something in your eye, o1 
maybe lose the sight in it. When doing a small job on a bench 





lance, this is for you 
That is based on the fact that you 
chance to get hurt 

at Bayonne in 1953 





pulled a fast one on us in this example 
with his gloves on) 


| IKE the fellow said when they 
4 asked him, “How can you be so 
dumb?”—he replied, “Well, it ain't 
easy, bud, it ain't easy.” 

The way petroleum processing 
plants are being built these days, it’s 
pretty hard to get hurt. Equipment 
designers have done their best to make 
process units, pumps, valves, instru- 
ments, motors everything just as 
safe as they know how. There’s fire 


alarms, safety signals, guard rails, 


ladder cages, electric interlocks, pro- 


tective shields, hard hats, goggles, 
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to the dispensary instead of a long involved ride in an ambu 
provided you can avoid an infection 


the ratio of accidents involving cut hands 
The guiding principle here is to handle 


he posed the workman 


a one-out-of-three 


(The photographer 


THERE’S A BONUS IN THIS ONI 


gloves on when you have your hands near moving machinery 


grinder, be sure to take your safety goggles off and push the 
glass protective shield to one side. That way you can probably 
see the work better 
hot chip in your eye 


least on that one job until you catch a 


Then you won't have to worry at all about 
seeing better. The odds are in your favor too. One out of every 
rough or sharp objects, like this freshly threaded pipe, without four accidents at the Bayonne refinery last year were eye cases 
some protection in the form of gloves 


TOO. Keep your work 


They'll help pull your fingers into the grinding wheel 


safety shoes, floor-cleaning com- 
pounds, and all manner of devices to 
protect refinery workers 

But if you really have your mind 
set on getting an injury—if you really 
apply yourself—there are a few com- 
paratively simple ways you can suc- 
ceed 

On these pages are five helpful hints 
on how to do it—five ways to get a 
free ride on an ambulance, or at least 
a trip to the first aid department. It 
just depends on how well you follow 


these tips 


| Want a Free Ambulance Ride? 


The pictures and information was 
made available to PETROLEUM PRo« 
ESSING by Tide Water Associated Oj] 
Co. William Kelly, Jr the safety en 
gineer at the Bayonne, N. J., refinery, 
and Carl Astorino, a safety-conscious 
carpenter shop employe who posed for 
these shots, co operated in developing 
this very interesting object lesson in 
personal accident prevention. PETRO 
LEUM PROCESSING is indebted to Jide 
Water Associated News employs pub 
lication, Eastern Division, for use of 
pictures and information 








PRECISE MIXING OF EXPLOSIVE VAPOR with air is done in apparatus against back wall: explosion pressures 


are measured in oscilloscope at right 





Testing Explosion-Proof Equipment 


How electrical devices are checked for safe 
operation in hazardous atmospheres 


OW can you be sure the electrical 
equipment in your plant is safe 

for use in hazardous atmospheres? 
How is such equipment developed? 
How is explosion-proof equipment 
checked against the rigorous specifica- 
tions of the National Electric Code? 

Performance standards of interest 
to both refiners and petrochemical 
manufacturers are those in Class I 
atmospheres: Group A, containing 
acetylene; Group B, containing hydro- 
gen; Group C, containing ethyl ether, 
cyclopropane, ethylene, etc.; and 
Group D, containing gasoline, pro- 
pane, methane, benzene, etc 

To learn how these problems are 
tackled, PETROLEUM PROCESSING vis- 
ited a new laboratory completed re- 
cently and put into service by Crouse- 
Hinds Co. at Syracuse, N. Y. The 
laboratory has been designed to follow 
as faithfully as possible the testing 
facilities of the Underwriters Labora- 
tories, Inc. at Chicago 

Admittedly, a description of the in- 


stallation will not help the refiner or 
petrochemical plant operator make 
any better products. However, knowl- 
edge of how it is used and the tests 
conducted may help effect a better 
understanding of some of the problems 
that can be solved in designing explo- 
sion-proof electrical equipment 

Equipment for use in hazardous at- 
mospheres must be designed to meet 
three major qualifications: 

1—The enclosure, or housing, must 
withstand repeated internal explosions 
of gas or vapor-air mixtures. 

2—The enclosure joints must be so 
constructed as to prevent the propaga- 
tion of flames—from an internal explo- 
sion—to the outside of the enclosure 

3—The external temperature of the 
device, during the most severe condi- 
tions of operation, must be low enough 
to rule out any possibility of ignition 
of hazardous atmospheres 

The section of the Syracuse labora- 
tory for testing explosion-proof equip- 
ment consists primarily of the follow- 


ing: 1) means for supplying controlled 
quantities of air-vapor mixtures to the 
electrical device under test, 2) controls 
for conducting a series of explosion 
tests under carefully regulated condi- 
tions, and 3) measuring devices for 
checking pressures developed during 
the test runs. 

As shown in the photographs, the 
test appartus comprises two main por- 
tions, separated by a thick wall about 
five feet high. Mixing and measuring 
controls are on one side and the ex- 
plosion chamber is on the other. 

Air for the mixture is warmed to a 
constant temperature of 90° C. and 
passed into the mixing chambers, 
which consist essentially of needle 
valves and venturi tubes (six modified 
automobile carburetors). Test vapor 
is added from a constant temperature 
source and controlled by means of the 
needle valves. Its flow is monitored by 
means of flowmeters. The vapor-air 
mixture then passes through a pump 
to a manifold system 
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AS MANY AS 30 ACTUAL EXPLOSIONS are run off in the electrical device itself, in a 


protective enclosure with thick 


At this point, a sample of the mix 
ture is taken for checking in a continu- 
ous analyzer or in the chemical labo- 
ratory, depending upon the nature of 
the mixture. 

Gasoline-air, for example, or ethyl 
ether-air concentrations are deter- 
mined in a “Davis” con-inuous com- 
bustion catalytic gas analyzer. Hydro- 
gen-air concentrations are measured 
by means of a standard “slow com- 
bustion” gas apparatus 
Acetylene-air mixtures develop very 
high pressures that are very nearly 
constant with about equal tendencies 
to propagate through joints, through- 
out a large portion of their explosive 
range. For that volumetric 
methods of concentration analysis are 


analysis 


reason, 


used. The acetylene and air are intro 
duced into the test system through 
accurate flowmeters, and the concen- 
trations are calculated from. their 
respective flow rates 

Once the mixture is judged suffi- 
ciently explosive, it is allowed to flow 
from the manifold into the fixture 
under test as well as into the chamber 
surrounding the fixture: the excess is 
allowed to pass out of doors through 
a vent 

After flowing long enough for a 
stable concentration to be reached in 
the fixture the vapor-air mixture is 
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wall separating it from controls 


stopped by four shut-off cocks. Then, 
with a spark plug, the mixture is ex- 
ploded 

Besides the physical examination of 
the fixture after the test, it is a requi- 
site of the test to obtain the exact 
amount of explosion pressure that has 
developed with firing. Three 
types of devices for pressure measure- 
ments are used. 

The first is of the engine indicator 
type. A piston and calibrated spring 
are coupled to a stylus which, upon 
pressure displacement of the piston, 


each 


scribes the displacement of a moving 
cylinder bearing sensitized paper. The 
pressure-time curve of the explosion 
wave is thus recorded. This method 
works very well for explosions of mod 
pressure, having a_ relatively 
gentle pressure-time slope. The inertia 
of the mechanical elements of the sys- 
tem, together with cavity effects in 
the instrument as the piston is dis- 


erate 


placed, can cause serious errors when 
recording explosions with steep wave 
fronts or high pressures 

[he second method uses the same 
basic spring-piston assembly coupled 
to a differential transformer. The dif- 
ferential transformer output is applied 
to a cathode-ray oscilloscope, and the 
pressure wave is recorded by photo- 
graphic means. This method has the 


same shortcomings as does the first 
method, but it 
more permanent record for study ana 
wave shape evaluation 

The third method 
transducer incorporating a thin dia 
phragm coupled to a mechanical struc- 
ture, bearing elements of a strain gage 
bridge. The output of the transducer is 
amplified by a carrier type strain gage 
amplifier. The amplifier output is ap 
plied to either a recording oscillograph 
or the cathode-ray oscilloscope. The 
latter is used when very steep explo 
sion wave fronts are encountered 
Such explosion waves contain high 
frequency components which are be 
yond the response rate of mechanical 
oscillographs. 

This last method of pressure meas 
urement has been found to be the most 
satisfactory. The transducer diaphragm 
can be mounted flush with the inside 


gives a clearer and 


consists Of a 


wall surface of the device under test 
and an extremely small movement of 
the diaphragm occurs during explo 
sion pressure application 

These features minimize cavity and 
inertia errors in the measuring system 
In addition, the strain gage bridge 
sensing elements are temperature com 
pensated over a wide 
range. This 
errors due to the large, rapid, temper 
ature variations encountered in ex 
plosion tests. 

The explosion test is repeated, vary- 
ing the test mixture concentration by 
small increments until the critical por 
tions of the explosive range of the 
mixture have been observed. At least 
30 firings are necessary for 
test result 

All kinds of electrical equipment de- 
signed for explosion-proof service can 
be readily tested in this 

The complete laboratory at Crouse 
Hinds includes many other pieces of 
apparatus for conducting a full com 
plement of tests on electrical equip 
ment, such as dust tightness, strength, 
temperature, hydro 
static pressure. 

It should be pointed out that this 
laboratory is not connected with the 
Underwriters Laboratories, Inc., nor 
authorized to make standard UL in 
spections. However, it was built as a 
means to help develop new electric de 
vices by the manufacturer 

Although the company is not pre 
pared to make a general commitment 
it has indicated complete willingness 


temperature 


construction eliminates 


a good 


apparatus 


vibration, and 


to assist non-commercial organizations 
in studies of electrical equipment and 
to make the laboratory available oc 
casionally when the work load is light 
enough to permit 
programs. 


such co-operative 
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Statistics for Everyday Use 


Techniques for applying this useful mathematical 


tool in the plant, pilot plant, 


By C. T. SHEWELL 
Humble Oil & Refining Co. 
Baytown, Texas 


JROPERLY used, statistics can be 
a powerful tool in solving many 
perplexing problems in refinery and 
petrochemical plant operations, aside 
from their demonstrated value in re- 
search data evaluations 
Nearly 
in the past year by the author’s com- 


pany by using statistical evaluation of 


$300,000 has been saved 


testing methods and blending pro- 
cedures for automotive gasoline. De- 
termining the standard deviations of 
laboratory tests in this company’s lab 
oratory has resulted in establishment 
of new and tighter testing tolerances 
which, in turn, have resulted in closer 
manufacturing tolerances about a 
given specification target. 

Springing from this are suggested 
improvements in standard test meth- 
ods, standards and apparatus now un- 
der consideration by the 
Society for 


American 
Testing Materials. 
Studies of heavy fuel oil blending 
have shown that the method used 
was inadequate but also indicated po- 
tential savings in the order of $75,000 
1 year could be achieved through 1 
stalling 


} 
tankage This 


unnecessary “give 


intermediate 


would reduce 


aways” of more valuable light distil- 
late used in blending back plant resi- 
dues, principally by permitting longer 
runs On more uniform stocks 

In addition, statistics have been used 
for such fact-finding jobs as 

1—Determining the optimum con- 
ditions in catalyst manufacture 

2—Checking the accuracy of meth- 
ods used in quantitative determination 
of metal potsoning of cracking cata- 
lysts. 

3—How many. “runs” are neces- 
sary in pilot plant investigations ot 
process variables. 

4—Applying pilot data to commer- 
cial scale operations. 

S5—Establishing operational trends 
in the continuous operation of com- 
mercial equipment. 

Management, too, has found use 
for statistics: in market research, sales 
predictions, purchasing raw materials, 
and sampling for approval. 
Relatively new is the use of statistics 
in finance—cost accounting, cost an- 
alysis and investment analysis, risk 
factors and the like 

The discussion will illustrate the 
application of simple Statistics to 
everyday problems of the chemist and 
engineer. It is pointed out that care is 
necessary to make certain the sta- 
tistical tool is applicable to the prob- 


lem. Statistics are by no means a 


or laboratory 


panacea for poorly planned experi- 
ments or carelessly obtained data; 
they can merely improve the accuracy 
of estimates made from presumably 
accurate information. 

During the latter part of 1952, a 
series Of three-to-four hour lectures 
was given to a large number of the 
technical personnel of Humble Oil & 
Refining Co.’s Technical and Research 
Divisions, illustrating the methods of 
applying some of the simpler tech- 
niques of statistics to everyday prob- 
lems. The favorable response has led 
to the decision to publish this ma- 
terial so that more complete coverage 
may be obtained and so that the 
information may be in a handy form 
for reference. 

The material is illustrated in a de- 
signedly elementary fashion so that 
no outside references will be neces- 
sary. It is hoped that the subjects 
follow one another in a _ sufficiently 
logical order so that, for example, 
when dealing with say the third sub- 
ject, the reader will be assumed to 
have knowledge of the previous two. 

Nine statistical techniques will be 
presented, together with the necessary 
tables for tests of significance, form- 
ing a logically connected core of the 
most useful and simple aids to the 
judgment of an engineer or chemist. 

The most significant Omissions are 
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Everyday Statistics 





those which deal with the analysis of 
variance. No mention is made of the 
use of orthogonal polynomial coeffi- 
cients in their several fields either, 
primarily because of their limited 
usefulness in everyday work. Where 
these tools might be useful, it is neces- 
sary to refer to statistical texts for 
details. 

It is also necessary to use care in 
applying the statistical tools presented 
here to be sure that they are applicable 
to the specific problem. This is espe- 
cially true of the analysis of variance. 
Consultation is desirable if any doubts 
exist as to applicability of a given 
statistical tool. 

Editor's note: Because of space lim- 
itations, this article has been broken 
down into a series of three, to be 
published in consecutive issues of 
PETROLEUM PROCESSING. The first part 
deals with three of the nine techniques: 
measures of central tendency, meas- 
ures of dispersion, and discarding bad 
data. 


Measures of Central Tendency 

In general, there are three common 
measures of central tendency in any 
set of data: 

1—The mode, or most frequently 
occurring value of a magnitude in 
a series of measurements 

2—The median, or middle value in 
an ordered set of measurements 

3—The mean, or arithmetic average 
of a set of measurements. 

In all of the work presented here, 
only the mean will be used, because 
of its simplicity and familiarity, be- 
cause of its mathematical tractability, 
and because it is affected by the mag- 
nitude of all the observations. Neither 
the mode nor the median has this 
last property. 

For example, consider the set of 
numbers given below, which have been 
arranged in a frequency table for ease 
in visualizing the central measures: 


Frequency Value 
I l 
7 2 

19 3 
16 4 
10 5 
12 6 
- a 
8 8 
5 9 
6 10 
4 11 
I 12 


According to the definitions given 
above, the value 3 is the mode since 
it occurs most often. There were 96 
values observed, so that halfway be- 
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tween the 48th and 49th ordered 
value is the median, or 5, since both 
the 48th and 49th value are 5. 

The mean is found by adding all 
frequency times value products to- 
gether and dividing this product sum 
by 96, giving 5.54166 as the mean. 

Only in a perfectly symmetrical dis- 
tribution, such as a normal distribu- 
tion, are all three measures the same; 
if they are different, the median is 
always between the mode and the 
mean. 

Note that the 43 numbers having 
values of 6 or larger can take on any 
conceivable set of values (so long as 
all are of value 5 or larger and the 
frequency of any value does not ex- 
ceed 18) without changing either the 
mode or the median. This, of course, 
is not true of the mean, and as a 
result the mean is called an efficient 
Statistic since its value is affected by 
the values of all the pieces of data. 

In general, the people to whom this 
article will be most useful will not 
be dealing with data where a large 
number of measurements of the same 
value are available. Usually two to 
ten values will be all that are at hand, 
so that a clearly defined mode will 
not be encountered. With only two 
pieces, the mean and median are iden- 


tical. If the data are scattered very 
badly, and further checking of the 
level of the value is not possible, it 
is probably safer to use the median 
than the mean. 

The procedure for calculating a 
mean is, in general, to add up all the 
values and divide by their number, 
thus: 

Average = (X,+X.+X t+Xwy/N 
or, in statistical shorthand: X ==X/N. 


Measures of Dispersion 


In addition to some measure of 
central tendency, a knowledge of how 
the individual values distribute, or 
scatter themselves about the average 
is necessary to get a better picture 
of what is going on in a universe of 
data. Just an average is not adequate, 
as can be seen from the three sets of 
data below 


No. 1 No. 2 No. 3 
70 79 70 
80 80 85 
90 8] R45 
Average 80 80 80 


Anyone would feel much safer us- 
ing No. 2 average than either No. 1 
or No. 3 average, and this is due 
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Table 1—Upper Percentage Points of the 


“Studentized” 


Extreme Deviate 





(X X)/s, or 
10° Points (n) 
¥ ; 4 5 6 7 x 9 
10 168 1.93 2.11 2.25 2.36 2.46 2.54 
1 1.66 1.91 08 2.21 2.32 2.42 2.49 
| ¢ 89 27.05 2.19 2.29 2.38 2.46 
l ¢ 187 204 2.16 2.27 2.36 2.43 
i4 Lf 8S 2.02 2.14 2.25 2.33 2.41 
| 1.61 1.84 2.00 2.13 2.23 2.31 2.39 
16 161 183 199 2.12 2.22 2.3 2.37 
17 160 1.82 1.98 2.10 2.20 2.28 2.35 
18 1.59 1.82 1.97 2.09 2.19 2.27 2.34 
19 1.59 181 1.97 209 2.18 2.26 2.33 
(0) 1.58 1.80 196 2.08 2.17 >.25 2.32 
4 1.57 1.78 1.94 2.05 2.15 2.22 2.29 
+4 1.55 1.77 1.92 2.03 2.12 2.20 2.26 
4) 1.54 1.75 1.89 2.01 2.09 2.17 2.23 
60) 1.52 1.73 1.87 1.98 2.07 2.14 2.20 
12 1.51 1.71 1.85 1.96 2.05 2.12 2.18 
1.50 ) 1.83 1.94 0? »09 715 
2.5° Points (n) 
v 3 4 5 6 7 & 9 
| 6 64 R4 99 10 3.20 3.28 
1] > 31 9 2.78 2.93 3.04 3.14 3.22 
1? ~ > §§ 774 > RR 7.99 3.08 3.16 
13 >S$? 7.70 2.84 2.95 3.04 3.12 
14 > 49 > 67 2.80 > 91 00 7 OR 
| 2.20 46 2.64 2.77 >88 2.97 3.04 
16 2.19 2.44 2.62 2.75 2.85 2.94 3.01 
17 2.17 2.42 2.60 2.73 2.83 2.92 2.99 
18 2.16 2.4 2.58 2.71 2.81 2.89 2.97 
19 2.15 2.39 2.56 2.69 2.79 2.87 2.95 
”n 214 > 32 7 §§ 2.67 2.77 2.86 2.93 
4 >» 10 ?.34 >. 50 2.62 2.72 2.80 2.87 
10 2.07 2.30 2.46 2.58 2.67 2.75 2.82 
4) >04 2.27 2.42 2.53 2.62 2.70 2.76 
60 2.01 2.23 2.38 2.49 2.58 2.65 2.71 
170 1.98 2.20 34 2.45 2.53 260 2.66 
1.95 2.16 2.30 2.41 2.49 2.56 2.61 
0.5% Points (n) 
‘ 3 4 5 7 x 9 
10 3.32 3.52 3.65 3.76 TRS 3.9)? 
11 3.27 3.46 3.60 3.71 3.79 3.86 
12 3.22 3.41 3.55 3.66 3.74 3.81 
13 3.18 3.37 3.50 3.61 3.70 3.77 
14 4.14 3.33 3.46 3.57 3.66 3.73 
1s 411 3.29 3.43 3.53 3.62 3.69 
16 +08 3.26 3.39 3.50 3.58 3.66 
17 3.05 3,23 3.36 3.47 3.55 3.62 
1k 302 3.21 334 3.44 353 +460 
19 00 3.18 3.31 34° 350 347 
” 2.98 3.16 3.29 3.39 3.48 3.55 
4 2.92 3.09 3.22 3.32 3.40 3.47 
10) — 288 234 496 32) 2% 
4) 55 "79 2.96 .O8 3.17 3.95 3.31 
60 .9o 293 279) 3604 3.90 23.47 3233 
170 2.45 2.67 2.83 2.94 3.02 309 3.15 
y 2.40 2.62 2.76 287 2.95 30? 3.07 
NOTE: The above table has been abridged from K. R. Nair 
the 
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(X X,)/s 
5°% Points (n) 

3 4 5 6 7 x 9 
2.02 2.29 2.49 2.63 2.75 2.85 2.93 
199 2.26 2.44 2.58 2.70 2.7 2.87 
1.97 2.22 2.46 2.54 2.65 2.75 2.83 
19S 2.20 2.38 2.51 262 2.71 2.79 
2 oe 2.48 2.59 2.68 2.76 
1.92 2.16 233 2.46 2.56 2.65 2.73 
190 2.14 2.31 2.44 2.54 2.63 2.70 
1.89 2.13 2.30 2.42 2.52 2.61 2.68 
188 2.12 2.28 2.41 2.51 2.59 2.66 
1.87 2.11 2.27 2.39 2.49 2.58 2.65 
1.87 2.10 2.26 2.38 2.48 2.56 2.63 
134 207 2373 235 244 2352 299 
1.82 2.04 2.320 2.31 2.40 2.48 2.55 
ee 266 2st dae Zor 246 2S 
1.78 1.99 2.14 2.25 2.33 2.41 2.47 
1.76 1.97 2.11 2.21 2.30 2.37 2.43 
1.74 1.94 2.08 2.18 2.27 2.33 2.39 

1°% Points (n) 

3 4 5 6 7 x 9 
76 Os 3.25 3.39 3.50 3.59 3.6 
2.71 00 3.19 3.33 3.44 3.53 3.61 
2.67 2.95 3.14 328 3.39 3.48 3.55 
2.63 2.91 3.10 3.74 3.34 3.43 3.51 
>60 2.87 3.06 4.20 3.30 3.39 3.47 
2.57 2.84 302 3.16 3.27 3.35 3.423 
2.55 2.81 3.00 3.13 3.24 3.32 3.39 
2.52 2.79 2.97 3.10 3.21 3.29 3.36 
2.50 2 7.95 2.08 3.18 3.97 3.34 
2.49 2.75 2.92 3.06 3.16 3.24 3.31 
2.47 2.73 291 3.04 3.14 3.22 3.29 
2.43 2.68 2.85 2.97 3.07 3.15 3.23 
2.38 2.62 2.79 2.91 3.01 3.08 3.15 
2.34 2.57 2.73 2.85 2.94 3.02 3.08 
2.30 2.52 2.68 2.79 2.88 2.95 3.01 
2.25 2.48 2.62 2.73 2.82 2.89 2.95 
2.22 2.43 2.57 2.68 2.76 2.83 2.88 

0.1° Points (n) 

3 4 5 6 7 & 9 
3.54 3.84 4.04 4.17 4.28 4.35 4.40 
3.49 3.80 3.99 4.12 423 4.30 4.36 
3.45 3.75 3.94 4.07 419 4.26 4.31 
3.41 3.71 3.90 4.03 4.14 4.22 4.28 
3.38 3.67 3.86 4.00 4.10 4.18 4.24 
3.35 3.64 3.83 396 4.06 4.15 4.21 
3.32 3.51 3.80 3.93 4.03 4.12 4.18 
3.29 3.58 3.77 3.90 400 4.09 4.15 
3.27 3.55 3.74 3.88 3.98 406 4.12 
3.25 3.53 3.72 3.85 3.95 4.03 4.10 
3.23 3.51 3.70 3.83 3.93 4.01 4.08 
3.16 3.44 3.62 3.75 3.85 3.93 4.00 
3.08 3.36 3.53 3.66 3.76 3.84 3.90 
01 3.27 3.44 3.57 3.66 3.74 3.81 
2.93 3.19 3,35 3.47 3.56 3.64 3.70 
7.85 3.10 3.26 3.37 3.46 3.53 3.59 
278 364 4.37 338 336 2:48 1.4 


Table of Percentage Points of 


‘Studentized” Extreme Deviate from the Sample Mean, which appears in Biometrika 
190-191; by permission of the managing editor, E. § 


Pearson 





only to the smaller scatter of the data 
about their The practice of 
reporting only averages is seen to be 
perhaps misleading, and _ certainly 
shows nothing as to the repeatability 
of a measurement. 


average 


There are several 
the scatter of a set of values around 
their mean: 1) average deviation, 2) 
probable error, 3) range, and 4) stand 
ard deviation 


ways to express 


526 


If X is the average of a set of data, 
and X: is any piece of then 
X X x: is the deviation of the 
ith piece of data from the average. If 


data, 


these x:’s are all added up without 
regard to sign and divided by their 
number, we obtain the average devia- 
tion, o1 

=((K —X;|)/N 
Using the three sets of values given 


above, the average deviations are: No. 
|, 20/3; No. 2, 2/3; No. 3, 20/3. 

On this basis, No. | and No. 3 sets 
of data are entirely equivalent, having 
the same mean and average deviation. 
Very few people will agree with this, 
as some will prefer No. | and others 
No. 3; thus illustrating the shortcom- 
ing of the deviation as a 
sound measure of scatter 

The probable error as a measure of 
scatter is not used in modern work; 
it is merely the deviation from the 
average that will be exceeded exactly 
half the time. 

The range, R, is the difference be- 
tween the largest and smallest values 
observed. Again using the three sets 
of data above we have: No. 1, R 20: 
No. 2, R 2; No. 3, R 15. 

This measure that No. 3 is 
a better set of values than is No. 1. 

that the intermediate 


average 


Says 


Note carefully 
value in each of these sets could have 
any magnitude between the two ex- 
tremes without altering the values of 
R. Range is then an inefficient statistic 
since its value is not dependent on all 
the data. 

In spite of this deficiency, this sta- 
tistic is widely used in control chart 
work because it is to calculate 
and explain to non-technical people. 
It is a recognized statistic, and ASTM, 
among others, has published a manual 
giving the details on how to use range 
properly in control chart work. 


easy 


The standard deviation is an effi- 
cient statistic, and because it is mathe- 
matically tractable, it will be used 
exclusively in the material that fol- 


lows. The usual formula for this sta- 
tistic is given as: 
s=/2>(X —X)2/(N —-1 

but this is not the recommended way 
to use it, since X is usually not a 
whole number. Squaring a set of dif- 
ferences that are not 
an answer that is not exact 
also laborious to obtain. It is empha- 
sized that data should not be rounded 
off before calculating the 


exact leads to 


and is 


mean or 
standard deviation. Rounding off these 
should be only after 
they have been calculated. 

A formula, algebraically 
to the formula above, 
computation without 
data 


statistics done 
identical 
which allows 
rounding off 


is as follows 


JN=X =X 
Vo Nw-i 
N is the number of pieces of data, 
and X represents the individual values. 
Note carefully the terms »X? and (=X 
above; drastically different 
and care should be taken to 


they are 
values, 
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employ the correct values in calculat 
ing the standard deviation. 

It is now possible to calculate the 
standard deviations of the three sets 
of numbers shown above. For those 
interested in carrying out this type of 
calculation with minimum time and 
‘flort on a desk calculator, the fol 
lowing method is given 

Punch each value into the keyboard 
ind square it, but do not clear any 
dials; the product dials will then read 
~X* at each step < nd the counter dials 
will read =X. Record =X, clear all 
dials, and multiply =X by N. With 
out clearing the product dials, punch 
~X into the keyboard and suhtractivel) 
multiply it by itself. Clear the counter 
dials and divide the value in_ the 
product dials by N(N |). Use a 
slide rule to take the square root of 
the quotient 

The steps in detail will be given 
for all sets of data, showing the read 
ings in both dials as the calculations 


progress 


Set No. I 
X Product Dials Counter Dials 
70 4,900 70 
80 11,300 150 
90 19.400 240 


Record =X 240 and multiply 3 
by 19,400. The product dials now 
read 58,200. Now subtractively square 
240, and the product dials will read 
600. Now divide 600 by 3 x 2? or 6 
and the counter dials will read 100 
The value of s is 10 for Set No. 1 
is /100 10 


Set No. 2 
X Product Dials Counter Dials 


79 6.24] 7 
80 12.641 159 
8] 19.902? 40 
=X 240. Multiply 3 by 19,202 


product dials read 57,606. Subtractive 


ly square 240; product dials read 6 


Now divide by 3 x ? 6: counter 
dials read |: s | | 
Set No. 3 

X Product Dials Counter Dials 

0 4.900 7 

85 12,125 15S 

RS 19.350 IAT) 

=X 240. Multiply 3 by 19,350 


product dials read 58,050. Subtractive 


ly square 240; product dials read 450 


Now divide by 3 x 2 6; counter 
dials read 75: S 75 8.7 (round 
ed) 


Consideration of these three stand 
ird deviations illustrates clearly the 
superiority of this statistic over the 
previous statistics considered 


statisticians, and what appears to be 


PETROLEUM PROCESSING, April, 1954 


An actual problem can now be 
considered; one encountered in a re- 
cent study to determine the standard 
deviation of the octane number of 
finished motor gasoline determined on 
the Research Method engines. The 
data and calculations follow 


10619385 05 


i 9) 4 80 
1 &0 11 10 0 043636 
, 0 0456386 
O09 
x 1030 5/1 


93.65 


An important property of the stand- 
ard deviation is that any single quan- 
tity may be added or subtracted from 
each piece of data without changing 
the value of the standard deviation 
This should be clear 
formula given. 


from the first 


For example, 90 could have been 
subtracted from all of the octane num 
bers and s would still equal 0.209. Or 
93.4 could have been subtracted in 
this case it would have been possible 
to do the squaring mentally, as the 
largest number to be squared would 
been 0.6 


have Decimals may be 


eliminated by multiplying data by a 
constant such as 10 or 100. In these 
cases the standard deviation will be 
multiplied by 10 or 100. In all cases 
the standard deviation has exactly the 
Same units (octane number, feet ‘sec 


ond, per cent, etc.) as the data 


Discarding “Bad” Data 
When a series of measurements is 


made on single quantity, it will 
sometimes happen that one value does 
not look like it belongs with the rest 
of the set. If 


including it gives an 


inswer that ts not tiked or is not 
believed, it is discarded 

Such discarding of “bad” or discrep 
ant data presupposes a sound knowl- 
edge of the normal scatter of the data 
about an together with a 
knowledge of the risk being taken in 


so discarding it 


average, 


This subject has been 
studied by a number of theoretical 


a sound basis for discarding a single 
piece of data from a set has been 
established. It must be emphasized 
that this criterion is not to be applied 
a second time to a set of data after 
having been used once to discard one 
value 
lo illustrate the method of using 
the criterion given in Table 1, the 
following data on Research 
number of a gasoline may be tested 
84.7 
84.8 


octane 


The first step is to obtain the average 

of the set of values 
X ==X/N =420.7/5 =84.14 

Next, the largest and smallest values 
and their differences from this average 
are found: 84.8 84.14 0.66; and 
84.14 83.2 0.94 

An estimate of the standard devi 
ation of an octane number in_ this 
range by the Research method is need 
ed, and for this purpose the value of 
s 0.209 (found in the previous sec 
tion) may be used. The number of 
degiees of freedom (d.f.) on which 
this s is based also ts needed. Just as 
in Gibb’s Phase Rule, a restriction of 
the d.f. of a system reduces the d.f 
by one. With eleven “components” or 
pieces of data upon which to impose 
the restriction, the net d.f 
11 l 10. The two largest devi- 
ations from the mean are now divided 
by s to get the so-called “Studentized” 
extreme deviates from the mean 


becomes 


(X X)/s =0.66/0 209 
3 158 
(X —X s=0.94/0 209 
4 498 
The term “studentized” comes from 
i pseudonym of W. S 
developed this method of establishing 


Gossett, who 


the significance of the small differ 
ences In values in a given set of figures 
Here it means specifically the differ 
ence of one extreme of data from the 
average, divided by the star-Jard devi 
ition, to measure the divergence of 
units from the standard deviation 

It is now necessary to consider 
what assurance is desired in discard 
In general, there are two 
types of risk associated with this kind 
of decision: the @ risk (or risk of 
the first kind or seller’s risk), and the 
& risk (or risk of the second kind o1 
buver’s risk) 

To attempt to clarify what is meant 
by these terms: imagine that a person 
has been picked at random and sight 
unseen from the streets of Houston 


ing a value 
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The hypothesis is set up that this 
person is 45 years old or older. The 
person is now tested (looked at) and 
it is noted that he has no gray hair, 
that he wears glasses, and that he 
has a few wrinkles 

If the hypothesis is rejected by say- 
ing that the person is less than 45, 
some a risk is being taken, since he 
might be well preserved and over 45 
ind an a risk ts the risk of rejecting 
the hypothesis when it is true 

On the other hand, if the hypothesis 
is accepted and the person is said to 
be over 45, some § risk is being taken 
since he might only be 44 and a 
risk is the risk of accepting the hy- 
pothesis when it is false. These two 
risks are represented by numbers rang- 
ing trom O to one or from 0% to 
100 Practically never does their 
sum add to anywhere near 100%, as 
it is usual to try and keep both at 
the 10 level or less. 

[he hypothesis that is made con- 
cerning the octane data above is that 
the suspected value is really a valid 
part of the set of data. This may seem 
Strange, but it is done in this manner 
because, in general, it is not possible 
anything by statistics, but 
something can be 


to prove 
disproved within 
certain confidence limits. 

If the criterion selected says that 
the hypothesis should be rejected, then 
that means the suspected value does 
not belong and we reject it, at the 
selected a risk or level of confidence 

For illustrative purposes, note what 
happens in the example above if the 


5 level, the 1% level and the 0.1‘ 
level are chosen. Reference to Table 
1 with n 5 (the number of pieces 


of data we have), v 10 (degrees of 
freedom associated with our value of 
s), and § risk that 


the hypothesis will be rejected when 


fonly a 5% 


it is true), it is found that the tabulated 
ilue of X xX /s 2.49 
This tabulated value is the largest 


ilue the ratio will attain 95% of 
the time when the suspected value 
really does belong to the set The 
extreme deviates calculated from the 
octane data above are much larger 
than this, hence it is necessary to 
reject the hypothesis and the suspected 
values with a 5% risk of being wrong 

Now examine the tabulated value 
for a I‘ risk, and it will be found 
that (X X)/s 3.25. Here it i: 
necessary to retain the hich value since 
the calculated statistic is only 3.158 


and hence the hypothesis cannot be 
rejected since a value as large as 3.25 
may be exceeded one time in 100 in 
i valid set of data 


Using similar reasoning, it 


Ss seen 


5?8 


that the low value of 83.2 octane num- 
ber still does not belong to the set, 
with 1% risk of being wrong, as its 
statistic is 4.498, which is larger than 
the tabulated value of 3.25. 

Referring again to Table 1, the 
0.1% a risk value is 4.04. This says 
that only once in 1,000 times will 
an extreme deviate from the mean 
exhibit a value of the statistic this 
large and really belong to the set of 
data. The determined value is 4.498, 
so that it is almost certain that some 
basic error was made which led to 
this value being recorded as a mem- 
ber of the set. With this high degree 
of confidence (99.9%) or low risk 
(0.1%), the value of 83.2 is discarded. 

It will be recalled that the 5% risk 
level indicated that either the high 
or low value should be discarded, but 
the 1% and 0.1% levels would neces- 
sitate discarding only the low value. 

It is possible to encounter a situ- 
ation where the 5% level indicates 
that either value should be discarded, 
the 1% level indicates that only one 
value should be discarded, and the 
0.1% level indicates that neither value 
should be discarded; three different 
decisions are reached depending on 
what risk is taken. 

It is for this reason that choice of 
risk must be made in any real problem 
hefore the data are seen, and the 
choice must not be changed after the 
data are seen. The reason for this 
fact is obscured in some detailed math- 
ematics, but it means that once a 
choice is made, changing it after see 
ing the data will significantly chance 
the true risk levels. What apnears to 
be a 1% risk may be a real 6% rick 
or what seems to be a 5% risk may 
be a real 40% risk. 

It should be brought out that the 
higher the a risk chosen, the more 
data will be discarded, and in this 
discarded data will be more really 
“bad” pieces of data than is in a 
similar set of discards using some 'ow- 
er risk level. At the same time. how- 
ever, a considersble amount of good 
dota will be discarded at the high 
risk level. 

Consider a 10% risk level and a 
1% risk level If 
1.000 sets of data are examined at 
each risk level, it probably is true 


t is assumed that 


that 100 wrong decisions have been 
made at the 10% level, and only 10 
at the 1° level. 

Assume further that one piece of 
data was discarded from each of 300 
sets of data at the 10% level. Of these 
300 discards, about 100 of them 
should not have been discarded since 


100 wrong decisions were made in 


rejecting the hypothesis when it was 
true. 

Now assume that one piece of 
data was discarded from each of 150 
sets of data at the 1% level. Of these 
150 discards, some 10 of them should 
not have been discarded since 10 
wrong decisions were made in reject- 
ing the hypothesis when it was true. 
Now if out of 300 10% decisions, 
only 100 were wrong, 200 correct de- 
cisions must have been made; out of 
the 150 1% decisions only 10 were 
wrong so 140 correct decisions mus‘ 
have been made. 

Now if the same group of 1,000 
sets were handled by these two cri- 
teria with these results, it means that 
60 (200-140) more correct decisions 
to discard were made at the 10% 
level than at the 1% level, or 60 more 
“bad” pieces of data were uncovered 
at the higher risk level than at the 
low. This was offset by discarding 90 
more pieces of good data at the higher 
a risk level. 


Acknowledgment 


The author wishes to thank Humble 
Oil & Refining Co. for permission to 
publish this work, as it was compiled 
completely at their expense as part 
of the author’s work at the Baytown, 
Texas, refinery. 

I am indebted to Prof. Sir Ronald 
A. Fisher, Cambridge, to Dr. Frank 
Yates, Rothamsted, and to Messrs. 
Oliver and Boyd Ltd., Edinburgh, for 
permission to reprint Tables No. III 
and VI and part of Table No. V from 
their book, “Statistical Tables for Bi- 
ological, Agricultural, and Medical 
Research.” 

I am indebted to Prof. George W 
Snedecor and to the Iowa State Col- 
leve Press for permission to reproduce 
Table 10.7 of “Statistical Methods.” 

To Prof. E. S. Pearson, managing 
editor of Biometrika, and Dr. K. R. 
Nair go my thanks for permission to 
use Table 1B of Dr. Nair’s paper, 
“Table of percentage points of the 
‘Studentized’ extreme deviate from the 
sample mean” which appeared on 
nages 190 and 191 of Biometrika, 
Vol. 39 (1952). 

The author fully realizes that the 
text is far from complete, but some 
subjects had to be omitted to keep 
down the sheer bulk of the finished 
work. Any errors are those of the 
author, not of the many sources from 
which he drew help and information 

The next section of this article, to 
be published in an early issue, will 
cover the following statistical tech- 
student's 


niques ‘T” test, least square 


curves, and propagation of error 


PETROLEUM PROCESSING, April, 1954 














acti 


n anh \h 


\\\" 


uti i) i i\\ N\\ 


Let this panel of petroleum processing technologists 
through the medium of a recorder bring you. . . 


TECHNICAL TIPS ON 





Wyre 


Catalytic Cracking Operations 


HERE is no substitute for prac- 
tical experience, 
knowledge and_ the 
“know-how,” 


engineering 
exchange of 
ideas, and information 
for solving almost any problem. 

Last fall over 200 refiners sat glued 
to their seats for an all-day session on 
various phases of plant operations. 
They heard answers to dozens of pre 
pared questions—and they popped 
dozens more from the floor—handled 
quickly and easily by a panel of nine 
technologists on the platform 

Broad experience, from small to 
large refiners, from two engineering 
firms, and from two raw materials 
suppliers, was represented by the nine- 
man panel. The moderator was E. A. 
Heike, chief engineer, Premier Petro 
leum Co., Ft. Worth, Texas 

The refining group consisted of: 
N. K. Anderson, director, research 
and development department, Deep 
Rock Oil Corp., Cushing, Okla.; W. 
M. Carney, refinery superintendent, 
Lion Oil Co., El Dorado, Ark.; A. D. 
Fischbeck, manager, Perco Division, 
Phillips Petroleum Co., Bartlesville, 
Okla.; and H. K. Wheeler, ass’t. man- 
ager, technical department, Pan-Am 
Southern Corp., El Dorado, Ark 

The engineering group included: 
D. B. Ardern, Houdry Process Corp., 
*hiladelphia, Penna.; C. O. Brown, 
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American Cyanamid Co., Chicago, 
Ill.; Davis C. Read, Universal Oil 
Products Co., Des Plaines, Ill.; and 
E. C. Tinsley, Mexico Refractories 
Co., Mexico, Mo. 

The session took place during a re- 
gional meeting of the Western Petro- 
leum Refiners Ass’n. at El Dorado, 
Ark., in October, 1953. The editors of 
PETROLEUM PROCESSING, through the 
medium of a recorder, are happy to 
be able to pass on to all segments of 
the petroleum processing industries 
most of the questions and answers the 
audience of 200 found so valuable. 

Subjects covered during the panel 
discussion included catalytic and ther- 
mal cracking, alkylation, treating, ves- 
sel lining, and some miscellaneous 
topics. It is planned to present this in- 
formation in a series of articles 

The first subject, covered by this 
month’s article, is catalytic cracking: 


In Fluid catalytic cracking, what is the 
effect of feed temperature on coke 
yield? 


Wheeler: | haven't seen any recent 
information, but four or five years ago 
I believe that the big effect of feed 
temperature, assuming constant reac- 
tor temperature, was that if preheat 
was not supplied in the feed you would 


have to supply it with the catalyst and 
that resulting high catalyst circulation 
rates then increase apparent coke 
yields. In other words, more coke had 
to be burned in the regenerator with 
low feed temperature. | don’t know 
whether that has been changed in the 
past five years or not 


Read: | have no actual data on this 
subject. Such data are very difficult to 
obtain, actually, because if the effect 
of temperature is observed at—say 
constant conversion—another variable 
will have to be changed, also, and this 
in itself may have an independent ef- 
fect upon coke yield. 

In general, Universal Oil Products 
Co. designed Fluid units have been 
based on charging essentially a liquid 
feed at low temperature. In order to 
reduce investment cost the preheater 
has been eliminated, so that most of 
the heating is obtained by direct trans- 
fer of heat from the hot, regenerated 
catalyst to the oil feed; that is, using 
catalyst heat to vaporize oil feed 


In Fluid catalytic cracking what effect 
do regenerator conditions have on car- 


bon dioxide-carbon monoxide ratio? 


Anderson: All that I can indicate is 
the experience that Deep Rock has 


599 
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had, not as a plant operating scheme 
but, during the past eight months, we 
have run carbon level on the catalyst 
up to about 3 or 342%. We have had 
regenerator temperatures from about 
1080 to 1140° F. Within that range 
from 0.6 to 3.5% carbon on regen 
erated catalyst, regenerator tempera 
tures 1080 to 1140—we cannot detect 
any consistent effect on COxv/CO ratio 
We are attempting to run at an outlet 
oxygen concentration of 0.5% or less 
Under those conditions, the conclusion 
we have reached is that these variables 
within these ranges have no effect on 
COe/CO ratio 


Read: We have pilot plant data which 
show that air-space velocity—which 
is ratio of the air rate, in standard cu 
ft./hr., per pound of catalyst in the 
regenerator—has an effect on CO2/CO 
ratio where other variables are con 
Stant, in that an increase in air-space 
velocity decreases the COe/CO ratio 
1 think we can confirm pretty well 
what Ken Anderson has said with re 
gard to feed stock characteristics. We 
have not found any effect from the 
usual characteristics of feed stock 
such as gravity, boiling range, and 
other common properties, on CO2/CO 
ratio. We suspect, however, that metal 
content of the feed stock would have 
in effect on the CO2/CO ratio 


In Fluid catalytic cracking, how does 
carbon level on catalyst affect carbon 
dioxide-carbon monoxide ratio? 


Read: An increase of carbon content 
of regenerated catalyst apparently in- 
creases the ( Ox2/CO ratio 


In Fluid catalytic cracking, what is 
the most effective means of prevention 
and control of afterburning in the re- 
generator? 


Read: [he most effective means of 
prevention, we believe, is good design 
Chat is, by securing the proper air dis 
tribution in the regenerator. The meth 
od of control is of course by good 
operation; avoiding so tar as possible 
drastic upsets in the feed rate and 
carbon content of the catalyst. If after 
burning does occur in such Cases it is 
reduced and prevented by the use of 
wate; sprays in the top of the regen 
erator 
From floor: Does catalyst level have 
anything to do with it? 


Read: Yes, | think that is right. You 
certainly can’t burn much coke if you 
have the regenerator only half full of 
catalyst. The coke-burning capacity 


Sw 


Who Were the Experts? 


Anderson — Deep Rock Oil 
( orp 

Carney—Lion Oil Co 

Fischbeck—Perco Division Phil 
lips Petroleum Corp. 





Wheeler — Pan-Am Southern 
( orp 

Ardern — Houdry Process 
Co p 

wbeown—American Cyanamid 
Co 

Read—Universal Oil Products 
Co 

linsley—Mexico Retractories 
Co. 

would increase as the amount ol 


catalyst increases. Over what range 
that occurs | am not absolutely certain 


From floor: What is the effect on car- 
bon dioxide-carbon monoxide ratio of 
increasing air-space velocity? 


Read: Pilot plant data show about 
this: Increasing the air-space velocity 
from two to eight decreases the CO 
CO ratio trom two to one. That ts 
quite a wide range, however, and you 
would not normally, of course, get any 
kind of range like that on a commer- 
cial unit 

Again, this is pilot plant data and 
it was varied in the pilot plant quite 
widely from under one-tenth to ove 
8% This is merely something we 
suspect but we have no data to be 


sure this ts efiective 


From floor: Why should two units of 
the same design have different carbon 
dioxide-carbon monoxide ratios? 


Brown: | have no direct comment on 
this question There seems to be a 
number of factors which influence the 
combustion reaction—the reaction be 
tween the carbon and the oxygen 
These include temperature, contacting 


and the condition of the catalyst 


From floor: What is the difference be- 
tween natural and synthetic catalyst 
in carbon dioxide-carbon monoxide 
ratio? 


Brown: [his goes back to what Dave 
Read said about metals in the feed 
stock which, later on, are deposited on 
the catalyst and then converted into 
various Oxidation promoters, influenc 
ing the combustion reaction between 
carbon and oxygen to produce CO 

If a catalyst has a high metals con 
tent (the natural catalysts tend to have 
more iron in them), it tends to pro 


mote this reaction more. Averaging 


out the COe/CO ratios of all units 
using synthetic and all those using 
natural, there would be a difference of 
0.5%. That is, the ratio with the natu- 
ral catalyst would be 0.5% higher 
than the average synthetic ratio. 

Particle size might enter into this 
CO2/CO ratio from this standpoint 
coarse catalyst tends to increase the 
bed density. Decreasing the average 
particle size of the catalyst tends to 
raise the level of the bed and the same 
amount of catalyst in there and it’s 
just a question of better contacting of 
the particles of carbon in the catalyst 
with air, resulting in better regenera- 
tion 


Carney: We are not Fluid unit oper 
ators yet but will be in probably an- 
other two weeks. I believe maintenance 
of proper conditions in the regenera- 
tor is necessary for efficient perform- 
ance of the unit and, of course, it is 
very important to prevent afterburn- 
ing. If it occurs, steam should be 
available for dilution to stop it. This 
is one of the most important questions 
before this panel and | should like to 
ask Mr. J. W. Moorman to comment 
(Mr. Moorman, a member of the audi- 
ence, is a Tulsa, Okla., consulting 


engineer.) 


Moorman: [he major factors con 
trolling COz/CO ratio, in my experi- 
ence, are the activities or surface cha 
acter of the catalyst plus any metals 
which might be in the catalyst itself 
For example, fresh synthetic catalyst 
will have a COe/CO ratio of 1.0, ap- 
proximately synthetic 
catalyst will have a ratio of about 1.3 


Equilibrium 


The high figure quoted earlier is quite 
surprising 

With fresh natural catalyst COe/CO 
ratio will be in the neighborhood otf 
1.86. Used natural catalyst might get 
is high as 3. 

[he primary difference between nat- 
ural and synthetic catalysts is the 
amount of iron in the natural catalyst, 
the synthetic catalyst being essentially 
pure. This is further brought out by 
the fact that with Filtrol’s latest highly 
acid-treated catalyst, having a low tron 
content, the COe/CO ratio will fall 
intermediately between regular Filtrol 
and synthetic. It is quite evident also 
from experience that the reason the 
CO2/CO ratio with synthetic catalyst 
drops with use is the loss of catalytic 
power from certain areas. So we have, 
essentially speaking, reaction con 
trolled by surface area also. 

Afterburning probably is one of the 
biggest bugaboos there is in the Fluid 
process There are various ways to pre 
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vent and stop it; everyone has his own 
technique. The following are mine 

Fundamentally, it is obvious to 
everyone here that if there is no oxy- 
gen present there can be no afterburn- 
ing. It therefore follows that if a unit 
is Operated with extremely low oxygen 
content in the flue gases, it is very 
doubtful if there will be afterburning 
Now, temperature does have an effect 
on what point it will start. Theoreti- 
cally it can be calculated. Perhaps you 
could operate at 1100° with 3% oxy- 
gen to stay out of the limit of in- 
flammability. However, we know from 
experience that with 1100° and 3% 
oxygen it is liable to take off at most 
any time. 

In the past it’s been standard prac- 
tice, when afterburning occurred, to 
put it out by injecting a large amount 
of water to reduce temperature. How- 
ever, aS soon as afterburning ceases, 
unless other operating conditions are 
properly adjusted, it will recommence 
Our unit used to operate for hours 
with temperatures above the chart 
in other words, no one knows where 
the temperature level was 


To me, the most efficient way to 
put out fire is just to give the unit 
something with which to lay down 
more coke. That will put it out a lot 
faster than water sprays. In other 
words, just increase the feed rate, o1 
increase carbon lay-down by any 
means available, then, continue to 
operate. When you come out of an 
afterburning stage, carbon becomes 
high on catalyst. The two go hand in 
hand. And although most people don’t 
like to bounce around their feed rate 
under such conditions, it is still per- 
fectly sound to do so. It has been 
done successfully many times 

Another way is to put in some torch 
oil; | don’t believe in that. Other peo- 
ple believe in bouncing the air rate 
around. Personally, I don’t believe in 
bouncing around a big centrifugal 
blower. Thus, the easiest way to pre- 
vent afterburning is to keep the oxy- 
gen content down at all times 

Now, with a coarse catalyst system, 
even though stack analysis shows low 
oxygen, afterburning still can occur 
ahead of the cyclones, immediately 
above the bed. It will never occur in 
the bed itself because the bed is there 
to absorb the heat. But with coarse 
catalyst where there are large air bub- 
bles, there can be concentrated zones 
of high oxygen content. So a coarse 
catalyst is detrimental from the stand- 
point of heat being the source of 
afterburning. 

When it occurs, though, the most 
effective way is to leave the air blower 


PETROLEUM PROCESSING, April, 1954 


alone and just increase the feed rate, 
increase recycle rate, or any other 
means by which more coke can be 
laid down. Then, watch to prevent 
high carbon build-up. At that point 
the carbon on catalyst goes up and 


the feed rate must be reduced 


In Fluid catalytic cracking what is the 
most effective means of prevention 
and controlling afterburning in the 
regenerator (excluding catalyst cool- 
ers)? 


Read: We believe the most effective 
way of removing heat from the re 
generator is by means of catalyst ci 
culation. In the Fluid process, we can 
remove over 70“ of the heat of com 
bustion of the coke directly to the 
vil feed by transferring catalyst out 


of the regenerator into the reactor 


From floor: We have a Fluid unit that 
is not equipped with a furnace, i.e., 
a heat-balanced unit. Has anybody 
here added a furnace or who knows 
about it to get more capacity out of 
the unit and what they did do to re- 
move heat other than by adding a 
catalyst cooler? 


Anderson: We have not added a 
heater at the Deep Rock unit; it was 
built without one and is a heat-balance 
unit. We have in the past three years 
increased feed preheat temperatures 
from the order of 200° F on up to 
approaching 400° F. We have done 
that by liquid-liquid exchange and 
vapor-liquid 
streams. 


exchange on various 

We use the stream of beavy cycle 
oil from the fractionator as a cooling 
medium in the reactor and _ that 
through the catalyst recirculation sys 
tem as a cooiing medium in the re 
generator. It is an indirect approach 
to removing heat from the system but 
we find it pretty effective. We have 
increased throughput capacity by an 
increase in feed preheat. We have 
found that the coke make at a given 
conversion pretty definitely comes 
down, probably as a result of a lower 
catalyst-oil ratio (lower catalyst cir- 
culation rate per barrel of fresh feed 
fed to the unit) 


Fischbeck: We operate three Fluid 
type units. I think that our experi- 
ences are very similar to those given 
by Mr. Anderson. Means empioyed 
for increasing heat removal from a 
regenerator are given in the approxi- 
mate order of decreasing desirability 
(Catalyst coolers are included, though 
excluded by the question.) 

4) Increased recycle has first place 


among these methods because im- 
proved yields usually are an added 
result. Limitation is usually in the 
fractionation equipment, although re- 
actor (and cyclone) velocity may be 
critical. 


B) Catalyst coolers: investment cost, 
and possibly poorer air distribution in 
the regenerator are the drawbacks 


C) Higher flue gas content: assum 
ing air input is up tO maximum, this 
can only be done by increasing re 
generation temperature. Detriments 
are catalyst deactivation and usually 
trouble with afterburning. 


D) Lower feed temperature, which 
increases the regeneration load per 
barrel cracked. 

E) Water spray is undesirable be- 
cause of catalyst loss increase, deacti- 
vation, and probably operational difti- 
culty or maintenance 


In Fluid catalytic cracking, does total 
slurry recycle increase the metal poi- 
soning of cracking catalyst for a given 
feed stock? 


Fischbeck: The answer to this ques- 
tion, as far as we are concerned, Is 
“No.” Slurry is a distillate product 
and contains virtually no metals. Cata- 
lyst suspended in the distillate may 
be poisoned with metals but the dis- 
tillate does not contribute additional 
metals. 


Is there any recent information on 
recycle gas oil operation of catalytic 
cracking units? If so, what is the best 
stock to recycle and how does the 
presence of this stock affect yields? 


Read: | think in general the tendency 
is to recycle the heavier parts of the 
catalytic cycle stock in order to in- 
crease the yields of light cycle stock 
tor burner oil and, at the same time, 
get an increase in gasoline yield. That, 
of course, varies with different parts 
of the country and different marketing 
situations. But, as far as the effect of 
recycling is generally concerned, the 
higher the combined feed ratio or 
recycle ratio the higher the yield of 
light cycle stock at a given conversion 
level, and the higher the gasoline 
yield at the same time. The higher the 
conversion level, the greater will be 
the effect of recycling on light cycle 
oil and gasoline yields 


Ardern: Up to this point we certainly 
have been talking Fluid units but our 
experience in recycle operation with 
solid moving bed units may contri- 
bute some information of interest. All 
the Houdriflow crackers in the coun- 
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try are recycling to different ratios 
but they are all running recycle stock 
In all cases the recycle is the heavy 
catalytic gas oil, essentially above the 
No. 2 boiling range in temperature 
cut, but excluding the tower bottoms 
(the small amount of polymer ma- 
terial which doesn’t usually make very 
gasoline but will usually be 
taken off through a little side-stripping 


much 


unit anyway) 


Reviewing briefly from published 
information which we have given on 
‘he advantages of recycling, likely ap- 
plicable to any catalytic unit: At a 
constant temperature and constant 
conversion level (space rate and cata- 
lyst-to-oil conditions adjusted in terms 
of the recycle ratio used), the increase 
in the recycle ratio will give higher 
gasoline yields with less coke and less 
mas. At a fixed conversion level, a 
higher recycle ratio will give more 
unsaturation (C4 cut) to the gasoline 
Recycle ratio does not have an appre- 
ciable effect on octane level. 

Quoting from a material balance 
on one Houdriflow unit,* when charg- 
ing a fresh feed which is a complete 
broad-range gas oil from about 450 
initial through the vacuum gas oil and 
recycling at a ratio of about 135% of 
the fresh feed, gasoline yield is 67.5 
vol.-% on the fresh feed. The buty- 
lene b-b cut is about 19.5 vol.-% 
This was going from 60 to about 92% 
conversion on the fresh feed. In other 
of light gas 
oil and about 1.5% of tower bottoms 
remaining from the fresh feed. That 
is going quite far in recycle operation 
and was carried out for an extended 
period quite satisfactorily 


words, there was 6.5% 


Anderson: | can confirm in general 
what has been said. Our marketing 
situation is such that we are interested 
in a minimum quantity of burner oil, 
but certainly we do not like to see 
too much of it. We are not particu- 
larly interested in heavy cycle oils; 
we would like to make a fine, low- 


pour light cycle oil 


We have found very definitely that 
the material lying between light cycle 
ou and column bottoms is certainly 
the best to recycle. Returning column 
bottoms to the reactor largely results 
in gas and coke make; we have not 
been able to find any increased gaso- 
line production as a result of return- 
ing column bottoms. We feel that 
this material should be taken from 
the system as soon as possible and as 
completely as possible. 

We have operated in the range 
of conversions from 60 to 75%, 


finding that recycle operation aids in 
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conversion and the ease with which 
conversion is obtained. This certainly 
influences the gasoline / gas ratio favor- 
ably, particularly at conversion levels 
in the 70-75% class. 


From floor 
settler? 


Do you have a slurry 


Anderson: [0 date we have no slurry 
settler. We have been disposing of 
slurry by removing it from the column 
as a slip-stream for use as a cut-back 
stock with heavy fuel oil. 

We revamped the unit recently and 
put it back on stream about a month 
ago. We find now we have a new 
unit, incidently. We changed cyclones 
and redesigned reactor riser. We now 
find on the basis of preliminary evi- 
dence that a slurry settler will be a 
very fine investment. We cannot op- 
erate the plant as done previously 
because catalyst losses are too high. 


What are the experiences with using 
American Cyanamid catalyst in Fluid 
catalytic cracking units? Judging from 
the lack of discussion, aren’t there any 
problems? 


Brown: | don’t think the lack of dis- 
cussion has anything to do with the 
lack of problems, because from the 
catalyst manufacturing standpoint 
there are still just as many as there 
ever were and the people who build 
the units, I think, are getting their 
share of them, too. 

There has been nothing in the past 
year that has radically changed oper- 
ations to eliminate troubles. There are 
a few well known concepts which have 
helped a lot. There are fewer people 
using torch oil, either for heat balance 
or to control the CO/COdz ratio than 
there were. 

With the use of torch oil, there is 
a great tendency to thermally deacti- 
vate the catalyst and limit unit activi- 


ty. Since a catalyst that should pro- 
duce a fairly high activity in order 
to arrive at a high conversion level is 
expensive, the use of torch oil is a 
step in the wrong direction. 

There has been a slight modifica- 
tion in particle size in the last year— 
it is not new but it is more generally 
in use. The particle size now ranges 
principally between 40 and 80 mi- 
crons. Model IV (Fluid) units which 
have started up recently use that par- 
ticle size. It has helped a great deal 
from the original operation, when 
they charged equilibrium catalyst that 
was somewhat Coarse, containing par- 
ticles of over 200 mesh or 80 microns. 


We will have a Fluid unit running 
the first part of next year. I have 
heard a lot about this slipstream or 
constant withdrawal method of con- 
trolling particle size—something of 
that nature. Do you have any knowl- 
edge of this, what it does or how it 
is done? 


Brown: This probably started with 
Mid-Continent Petroleum Corp. Tide 
Water Associated Oil has published 
articles on catalyst elutriators. It is a 
methoa / taking a certain percentage 
of the equilibrium catalyst out of the 
system at the regenerator, possibly at 
the entrance to the regenerator stand- 
pipe. In one case there is a secondary 
recovery system which elutriates five 
tons from 35 tons drawn from the 
regenerator. This five tons passes over 
a gravity separation table, where one 
to two tons are rejected from the sys- 
tem. The sized material is then re- 
turned to the regenerator. 

There have been activity measure- 
ments made of all particle size ranges 
prior to the installation of these elu- 
triators. The absolute bulk density, 
which is weight of catalyst in grams 
per cubic centimeter, rises as the size 
of particle increases while the activity 
decreases. This demonstrates the de- 
sirability of eliminating the heavier 
particles, if present to excess. 

Some Fluid unit operators have not 
gone to Catalyst elutriators, however, 
because in their systems the percentage 
of the total inventory of those low 
activity particles is not more than | to 
2%. If it works well, it gives a very 
fine measure of control of the particle 
size and activity in the unit. 

People who are using elutriation 
comment that maintenance is high. | 
do not believe that installation cost is 
high but operating troubles are pretty 
constant due to erosion caused by high 
velocity in small lines in returning the 
catalyst back to the system. While it 
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may not cost much there has been ex- 
tensive replacements of pipes. Gener- 
ally speaking, I think elutriation is a 
good idea but not necessary in many 
units. 


Do you know of anyone using con- 
tinuous catalyst addition systems in 
Fluid cat units? If so, what kind? 


Anderson: We have tried several 
gadgets, finding they work reasonably 
well if given a good deal of attention. 
We had one that was truly continuous. 
It fed right out of a hopper—the main 
storage hopper—adding catalyst by the 
pound. We kept a fairly accurate 
record of hour-by-hour additions. 

The system we are using currently 
involves charging a small drum with 
hourly additions. It is a very simple 
thing. It is a closed drum, a scale and 
that’s about all there is to it. The small 
drum is filled manually and discharged 
into the unit at whatever period is 
thought wise. 





Anyone have a good system for meas- 
uring the quality of heavy cycle stock? 
As you recrack heavy cycle stock, its 
quality keeps getting poorer. Some- 
where you have to decide when it is 
poor enough. There is no use catalyt- 
ically cracking it any more; you might 
as well put it in No. 6 oil or thermally 
crack it. How do you decide what that 
point is? 


Ardern: The fact that we pull the 
bottoms off the synthetic crude tower 
eliminates that real nasty material 
which only makes coke and gas—not 
much gasoline. The heavy cycle ma- 
terial can be recycled practically to 
extinction if desired. However, the 
question is how much virgin gas oil 
you have and how big your cat cracker 
is. That is, maximum gasoline is pro- 
duced by running once through. 

If you run a lot of crude, a large 
amount of virgin gas oil can be proc- 
essed. Of course that also makes a lot 
of cycle stock to get rid of. Therefore, 
the economic balance is going to be 
somewhere in between a lot of crude 
run and no cycle stock at all by re- 
cycling to extinction. So if the catalyt- 
ic capacity is fixed, then it still is a 
question of an overa'l refinery balance 
in deciding extent of recycling. 

We have seen in operation the 
whole range from zero recycle to 
practically extinction. We have seen 
heavy cycle stocks as low as 15°API, 
which is getting pretty far down, and 
conversion levels of 75 to 85%. Cer- 
tainly, in a case like that, if the over- 
all economics permits disposing of 
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some of this heavy cycle as heavy fuel 
and running more crude, more gaso- 
line will be made. 

Taking bottoms off the synthetic 
tower depends on the plant. Usually, 
it is a matter of a pretty small stream, 
maybe 200 to 300 b/d off the bottom 
of the synthetic tower, processing from 
8 to 10,000 b/d of crude through the 
catalytic unit. Again, it is a matter 
of pump size and control in the tower. 


Do refineries selling slurry oil as re- 
sidual oil find that customers place any 
limit on the concentration of slurry 
oil in the final product? 


Anderson: We do it, but we have not 
run into any problems along that gen- 
eral line. The catalyst content is very 
low. 


What do you mean by “cycle to ex- 
tinction?” 


Ardern: “Cycle to extinction” means 
that the catalytic unit has the capacity 
to process considerably more material 
than the available virgin gas oil. There- 
fore the unit can be filled up with 
cycle stock because very little catalyt- 
ic fuel is produced other than tower 
bottoms. When you say “recycle com- 
pletely to extinction” it certainly gets 
into a matter of coke-burning capac- 
ity and there is a limitation on that, for 
sure. 

One criterion of the amount of 
synthetic tower bottoms that would be 
taken is the matter of heavy fuel blend- 
ing. If this material can be used to 
cut back vacuum bottoms or other 
heavy oil for heavy fuel blends, that 
is sometimes used to control the 


amount of bottoms taken from the 
tower. But “recycle completely to ex- 
tinction” is available only if there is 
considerably more catalytic capacity 
in the plant for some reason than the 
amount of crude being 
would normally dictate. 


pr ocessed 


Has anybody had any experience with 
synthetic tower bottoms, decanted oil 
or slurry oil forming cancerous oF 
skin irritations on employees? In our 
refinery we have a lot of restrictions 
on where this decanted oil can be 
used. We even go to the trouble of 
specially color coding our lines on 
basis of information we have that this 
oil can cause skin cancer. Does any- 
body have any other information on 
this? 


Carney: There has been considerable 
information published by the API on 
the work different companies have 
done. I don’t know whether or not the 
API has sponsored a project on this 
It is my understanding that this tend- 
ency is not due to any catalyst being 
present in the slurry but certain types 
of hydrocarbons boiling above 700° | 


Heavy aromatics? 
Carney: Yes, heavy aromatics. 


Floor comment: It is not only true 
of heavy tower bottoms. Cycle oil, too, 
is said to be a bad actor, so we take 
precautionary 
operators having any skin contact tn 
handling that material. 


measures against Oul 


Ardern, D. B If You Can't Modernize 
All at Once—Do It in Steps,” PETROLEUM 
PROCESSING Vol. &, Nov 53, p. 1700 
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NEW ENGINEERING AND RESEARCH FACILITIES {o: 
(Indiana), recently completed and placed “on stream” at the Sugar Creek, Mo 
refinery, houses approximately 35 research men, 


Standard Oil Co 


40 in the engineering group 


along with the top management for the refinery. In addition to usual laboratory 
equipment, it includes design and drafting rooms, library, ad conference areas 





Before You Buy a New Instrument 


It may pay to follow this six-step evaluation 


program one company has been employing 


WO reasons stand out 

among the others for evaluating 

an instrument before you install it in 
your plant: 

| You have to find out 


the new equipment can do an old job 


primary 


whether 


better than the old device is doing it, 
ind 
2—You have to discover what new 
jobs can be done by the new instru- 
ment that cannot be done by the old 
A successful acceptance program, 
ised by du Pont for all its plant oper- 
itions, usually follows the step-by-step 


procedure outlined above 


somewhat a 
Thomas,” and 
growth of 


inherently “doubting 
because the rapid 
instrumentation—and its 
importance to the processing industries 

demands that he constantly 
new designs. 


review 


So important is the job to be done 
by instruments that the engineer be- 
cautious about verbatim §ac- 
ceptance of the manufacturer’s liter- 
ature and = statements concerning 
equipment performance. Also, he real- 
izes that plant conditions seldom are 


comes 


the same as test conditions in a manu- 
facturer’s shop or factory laboratory. 


It was developed because, as du 


it, an instrument engineer ts then 


Armed with data and literature, he 
plans his 


own evaluation pro- 


Does the design fit needs? 


An analysis of all available data 
should not be underestimated in 
program. This 
means studying manufacturers’ re- 
ports and blue 


cut-away views of the instrument, 


any evaluation 
tests, 


prints and 


information. An 
engineer will be 


catalog expert- 
able to 
types without 


analysis in details and thus save 


enced 
screen out many 
many needless hours of laboratory 
and field work later on 

What looked for? 
What questions are kept in mind 


facts are 
as the data ts sifted through? 

| Does the 
form a 


equipment per 
duty that can’t be 
by other equipment? 


done 





2—What are the limitations of 
its application? Is the design flexi- 
ble enough to be used for more 
than one application? 
3—Does size and weight limit 
its use? What are its space limita- 
tions? 

4—Are the principles of oper- 
ation good? Are the friction forces 
expected to be small compared 
with the total working forces? Is 
it null balance? 

5—Is design conducive to cor- 
rosion-resistant construction? 

6—Is it suitable for outdoor 
use? 

7—Is it 


sign? 


a rugged, simple de- 


gram. “Inquisitive dreamer” that he is, 
he must be ready to call on a broad 
background of engineering knowledge 
to permit a quick comparison of many 
similar types of equipment. He has to 
which type is best suited to 
solve a multitude of both general and 
specific problems for which the com- 
plete requirements may not always be 
known. 

The first step in du Pont’s procedure 
is a design evaluation. Commonly con- 
sidered as the quick and urgent type, 
it is mainly a literature search and it 
is generally done by an applications 
engineer. But even if it’s not done in 
a hurry, it’s always first 


decide 


‘ Is it easy to install? 

9—Is it easy to maintain? 

10 Are the expendable 
inexpensive? 

1] Does it satisfy 
legal requirements for 


parts 


“code” and 
safe use? 
12—How many of these units 
have been made? 
13—How many of 
have been used? 

Most of these questions can be 
answered to the satisfaction of an 
engineer if he reviews the manu- 
facturer’s drawings or cut-away 
sketches with a critical eye. At 
this time it is important that he 
be aware of the approximate price 
of the equipment as well 


these units 


ETO BS, IO ENE LIE SEL TE OLE LIS, TI, 


Is the device well-made? 


The second type of evaluation 
can be accomplished simultane- 
ously with the first and should 
provide additional needed infor- 
mation to the engineer. This is a 
type of design evaluation wherein 
a visual inspection shows the en 


gineer such additional points as 
1. Does it have good workman- 
ship? 
2. Is assembly and disassembly 
simple? Can it be done by one 
man? Must he be skilled? 


> 


3. Are its visual features effec- 


tive, easily read or interpreted? 
4. Is weight (mass) of moving 
parts so excessive that it may 
hinder rapid response? 
5. Are all the factors deter- 
mined in the first evaluation still 


reasonable? 
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Is ideal performance OK? 


The third Is the range-span correct? 
supplements the second. It is a +. Will it follow a= rapidly 
quick shop test of the unit in op- changing signal? 


eration 5. Are any mechanical or elec- 
1. Does the unit 


type of evaluation 3 


perform the trical weaknesses noted in its op 


accom eration? 


6. Does 


duties it is expected to 
plish? it produce absolute or 


2. Is it sufficiently measurement? 


sensitive in relative values of 
7. Is the unit tested a produc- 


tion-line or model shop unit? 


response to i small change Ip 


signal? 


SAPS 6 IER. RR OER. ation. « 


How about “under fire?” 


What are the effects of am 
ind the evaluation may take weeks bient temperature changes? 
; What are the 


pressure 


ail is involved here + 


and months, rather than days, to effects of 
changes? 


It is more expensive barometric 
vibration 


What 
have on performance 

What is the effect of 
piping 


complete 
do, yet it may be a “must” if units 6 effect does 
of this design are expected tO per : 
In actual Opel case 


and extent 


torm satisfactorily 


ation. The importance distortion or distortion by 
connections? 
What 


calibration? 


What can be 


of the application under consider 


l] hysteresis is there in 


1! determine whether such S 

a test should be made the 
1—What is the iS-I 

ilibration? vay of dead spots in the calibra 

2—What is the pow 


Lhis 


found in the 


fluctuation error? may be | Is there any indication of 


essure or electric irift when it is operating with 


either air pi 


power voltage fluctuations.) constant input for a period of 


3—How 


much power ised? time? 


U 


Tried it in a plant test? 

The next step is to install sev competent eng! 
eral units in actual plant opel ull record of 
tion. It is recommended that the should be kept 
ipplication chosen be one which 
is expected to prove can be expected 
if l Does it 
should require maximum pe! tion requirement? 


>. Does it 


the worth of 
satisfy the applica 


th equipment. If possible, 


ormance, provided safe operation perform in 
1] 


is not jeopardized. The test should illation under 


And then the full-scale run 
ghttully 


nstalling many units in plant serv unlimited service. It 


people feel that this plant operation of 


Che final evaluation is that of 


ice Many 
period ol opel ition can no longer 
be considered in the category of 


still sev on 


of units that 
sort can be obtained 


test. However, there are performance should 


de inswers to these questions 


which should be 


termined before the unit can be 1. Can inexperienced 


results 
From a plant test, 


answers to the following questions 


actual 


non-ideal con- 


considered suitable for 
is only in 
a large number 
information of this 
A follow-up 
provide 


men 





With this type of test the engi 
neer can definitely decide whether 
or not the unit can be expected to 
perform satisfactorily when first 
installed These tests represent 
performance under ideal operat 
Further tests to 
conditions and 


ing conditions. 
simulate actual 
continual use will of 


take time to complete 


necessity 


1] What ts the effect of over 
ranging the input? 

12—What life expectancy tests 
are needed? Does fatigue occur 
during these life expectancy tests? 

| 3——What 
rapid variation of input or a fre 


are the effects of 


quency response test? 
14 Have other necessary tests 
tests for 


been run—destruction 


strength of materials, 


? 


Corrosion, 
erosion, etc 
Complete tests of this sort are 
about as far as laboratory analy 
sis can go to point out the ability 
of the new unit to operate satis 
factorily under actual plant con 


ditions 


dirty air supply, freezing 


ditions 
weather, etc.? 
3 Does it 
Why? 
4. Does piping strain affect it 
calibrated 


drift periodically 


5. Can it be easily 
idjusted, maintained, etc 
6. Last but not least, is it re 


liable? 


maintain it? 
2. Does it satisfy a wide range 
ot applications? 
3. Does it perform as expected 
under these various applications? 
+. Are maintenance costs going 
too high? 
It is reliable? 


these six steps put to work? — please turn the page 
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How Are the Six Steps Put to Work? 


For details on six steps to follow 
hefore buying an instrument, please 


see the preceding two pages. 


How does du Pont plan and coordi- 
nate these evaluation programs? Are 
the six steps discussed on the preced- 
ing pages all necessary every time? 

The evaluations are normally se- 
quenced in the order outlined above. 
The first check, design evaluation, is 
always followed. Except for the fourth 
Step, performance under “fire,” the 
other checks are made in practically 
all cases. The fourth, because it in- 
volves long periods of time and some 
costs, is applied only where the instru- 
ment has a high potential value to the 
process. On occasions where an 
urgency exists, du Pont has jumped 
right in to the plant test, by-passing 
the earlier tests 

Evaluations are made by many in- 
dependent groups within the company 
Ihe engineering department alone has 
several groups interested in instru- 
mentation 

|—The design division specifies and 
procures instrumentation for new fa- 
cilities and major expansions of exist- 
ing facilities 
2—The engineering service division 
serves as consultants to industrial de- 
partments and proposes many im- 
provements directly to the plants. 

3—The development engineering 
division operates two laboratories 
engineering research and mechanical 
development. Both are interested in 


the development of new types of in- 

struments and control devices. 
4—The construction division also is 

definitely interested in new equipment. 

The entire department normally in- 
itiates design and performance evalua- 
tions, and they are sponsored by the 
design and the engineering service 
divisions. The research and mechanical! 
development laboratories get into the 
picture by performing the evaluations 
of equipment under “non-ideal” con- 
ditions. They may also make design 
and “ideal” performance evaluations 
of equipment they use and equipment 
they develop which might have general 
value to the company. The construc- 
tion division also has aided in several 
cases of performance evaluations. 

In addition to engineering groups, 
the plant industrial departments also 
have a number of independent groups 
interested in the evaluation of new 
instruments—particularly the instru- 
ment maintenance department and the 
plant technical groups. 

Coordination of the activities of 
these several different groups working 
on the same common proolem of in- 
strument evaluation is relatively sim- 
ple at du Pont. The company relies on 
the distribution of written reports and 
the interchange of ideas at periodic 
meetings to correlate the programs 
[here is no central clearing house for 
evaluations; however, some thinking is 
being developed toward the need for 
one. The engineering department 
serves as a coordinator for some of 





NEWS in VIEWS 





LARGEST OF ITS TYPE BUILT is this new expansion roof type gasoline storage 


tank recently completed tor Shell Oil in Chicago by Graver Tank & Mfg. Co.., 


Inc. With a filled capacity of about 
in diameter, and 40 ft. in height 


110,000 bbl, the tank measures 140 ft 


the programs and it publishes the 
evaluations in the form of reports and 
articles in a periodical called: “The 
Instrument Bulletin.” 

How well does the program work 
in actual practice? A specific example 
of one of the factors included in 
evaluations is: the ability of the instru- 
ment to follow a changing signal, more 
commonly referred to as frequency 
response. Most data being published is 
absolute in nature and has been ob- 
tained on precise laboratory equip- 
ment. In the evaluation on perform- 
ance under ideal conditions, du Pont 
has indicated it feels that it is impor- 
tant to be able to determine the relative 
merits of equipment with respect to 
frequency response, provided tests can 
be made quickly and cheaply. The 
company is not trying to underestimate 
the importance of obtaining absolute 
data on “transfer functions” which 
can eventually be applied to other data 
for systems. However, there is a need 
for a quick spot check of the relative 
frequency response of equipment. In 
most cases, results of frequency re- 
sponse tests tell more about the appli- 
cation than about the instrument. 

Most of the discussion thus far on 
du Pont’s evaluation programs would 
seem to be directed toward satisfying 
the first of the two primary reasons 
for evaluation—determining how new 
equipment can do an old job better 
than the old equipment. What about 
the problem of finding new jobs that 
can be done by new equipment and 
not by the old? 

Many important milestones have 
been passed in instrumentation in re- 
cent years. Each was highlighted and 
made possible by the introduction of 
new instruments and control devices 
to industry. 

During the past several years there 
has been a trend toward analysis 
equipment which permits direct rather 
than inferential measurements. At the 
moment du Pont is investigating in- 
dustrial television, which promises to 
open up new fields of continuous re- 
mote visual inspection. The use of 
digital and analog computers is being 
investigated by many in evaluations of 
process stability and control. 

Many of the initial models of these 
new instruments and control devices 
were a result of close cooperation be- 
tween the user and the supplier. 


The information presented in the preced 
ing article is based upon a paper, “Evalua 
tion of New Instruments,” presented by W 
A. Crawford, E. I. du Pont de Nemours & 
Co., Wilmington, Del it a Symposium on 
Instrumentation for the Process Industries, 
Jan. 27, at Texas A&M College, College 
Station, Texas 
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KEY EQUATION in mathematical method which tells you 


ow to Calculate Vapor Losses 


Here's a method for figuring evaporation from fixed 
roof tanks, based on vaporization and diffusion 


By N. H. PRATER 
Magnolia Petroleum Co., Beaumont, Texas 


|" Stag ATION losses from gasoline and other petro- 
~ leum storage tanks are very high. In addition to volu- 
metric losses the quality of the gasoline might be impaired 
by the loss of the light fractions. These losses can be 
reduced by proper selection of storage facilities. Highest 
losses occur in fixed roof storage tanks kept at atmospheric 
pressure. Losses from these tanks can be approximated in 
several ways 

The most common method is that of gaging the stored 
material. The losses may be determined also from the 
change in gravity or vapor pressure of the gasoline. How- 
ever, losses occurring Over a year period cannot be di- 
rectly determined without a vast amount of testing. They 
may be approximated, but the available correlations do 
not take into account all the variables involved. 

Selection of the analytical procedures is important for 
correct estimates of evaporation losses. Temperature, vapor 
pressure of the liquid and volume of tank vapor space are 
the most important factors to be considered 

The maximum quantity of water vapor which can be 
dissipated into the air varies with temperature. The same 
applies to gasoline vapors. Gasoline vapors are heavy and 
time is required for their dissipation in the vapor space 
The dense layer of gasoline vapors above the surface of the 
liquid reduces the rate at which the light fractions are 
evaporated. This rate is affected by the differences in con- 
centration of the light components in the vapor and liquid 
phases. 

This difference is partially overcome by the convection 
currents in the tank vapor space.“ The blanket of gasoline 
vapor resting on the liquid surface reduces vaporization 
by exerting a back pressure on the surface. However, when 
these almost equilibrium conditions are disturbed by agita- 
tion, vaporization increases proportionally to the degree 
of turbulence. 
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The two phases at the point of contact are assumed to 
be in equilibrium and the time required for the diffusing 
substance to pass from one phase into the other is con- 
sidered negligible in spite of the fact that diffusion 
gradients must exist at either side of the interface to force 
the materials from one phase to another 

Considerable evidence exists that pressure gradient, sim 
ilar to the temperature gradient, extends from the center 
of a turbulent gas stream to the interface and that most 
of this pressure gradient is across the film.' 

Surtace vaporization of hydrocarbons in gasoline storage 
tanks has received little attention in the literature. Turbu 
lence is slight in the tank vapor space. Disregarding the 
mild convection currents the pressure gradient can be 
assumed to lie across the interface. On the basis of the 
above assumptions, the process of vaporization and diffu 
sion of the gasoline into the tank vapor space may be 


expressed as follows: 


E=DA (P,-P P clue | 
Where: | rate of evaporation 
D diffusion coefficient 
4 interfacial area 
P, == pressure of hydrocarbons at interface 
Fis pressure of hydrocarbons in air-vapor mixture 
(Fo logarithmic mean partial pressure for air in 
the air-vapor mixture at interface 
B film thickness 


Since the diffusion coefficient, D, varies with the tem 
perature of the film, its value is difficult to determine 
Variations in the mean partial pressure of the air, (P 
and the film thickness may also be neglected. These factors 
can be combined under the coefficient, K, defined by 
Equation (2) 


K =D/(P B, 9 








Vapor Loss Calculations 
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VAPOR PRESSURE DIFFERENCE =(P,— P,.)-PSIA | 





FIG. 1 Effect of vapor pressure difference on evaporation rate 


Substituting this value in Equation (1) the following 


expression 1S obtained 
I K(P P_) 


[he contents of the tank vapor space expand with an 
increase in the temperature of the air-vapor mixture and 
the temperature of the oil surface. Increased oil surface 
temperature causes a rise in the vapor pressure of the 
liquid surface film. At this condition, vaporization occurs 
which increases volumetric expansion in the tank vapor 
space above that produced by thermal expansion. In a 
vapor tight tank in static storage the total vapor loss is 

result of these temperature changes 

Tests were conducted on vapor tight tanks containing 
aviation gasoline, motor gasoline and crude oil in static 
storage. The tanks were painted aluminum and had a 
height and diameter of 40 and 115 ft., respectively. The 
esults are shown in Table 1. Because of space limita 
tions, only a portion of the tests are included 

[he difference between total hydrocarbon loss and 
that caused by thermal expansion is a result of vaporiza 
tion from the liquid surface. A correction for the reduc 
tion in total loss effected by the conservation vent pres 
sures was included 

[he rate of vaporization in cu. ft./sq. ft. was plotted 
igainst the surface vapor pressure change on log-log graphs 
ind the line representing the best fit to the data was 
determined by the method of least squares. This line is 
shown in Fig. 1. The results of the investigation can best 


be expressed by Equation (3) 
i; O.O8S8A(P P_)'-4 (3) 
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FIG. 2—Vapor pressure of gasoline at different levels in tank 
where the coefficient K has a value of 0.088, and the 


superscript x 1s equal to 1.48 
rhe value for E given by Equation (3) could have been 


expressed as cu. ft./hr.—sq. ft. However, results obtained 


om a 2-yr. study of evaporation losses from refinery 
petroleum siorage tanks have shown the average breath 


ing cycle to be 6 hrs. The value of — expressing vaporiza 


tion for the entire cycle is of more practical value for 
evaporation loss calculations 

Vaporization is limited to the surface of the liquid 
rhis is illustrated by Fig. 2 where the vapor pressure ot 
the liquid at various tank levels is plotted against depth 
from which the sample was taken. Losses increase propo! 
tionally with the surface area and are a function of the 
vaporization velocity, which depends upon the pressure 
difference between film interface and the air-vapor mixture 
in the tank vapor space 

Evaporation follows the law of saturation and the law 
of partial pressures. Equilibrium conditions are estab 
lished between the vapor pressure of the liquid and the 
partial pressure of the gasoline in the air-vapor mixture 
when the tank conditions are stabilized (2-5:00 AM) 
Further vaporization trom the liquid surface is negligible 
until the equilibrium is disturbed. A rise in temperature 
is required to upset the equilibrium conditions 

Che air-vapor mixture in the tank is heated by the sun, 
mostly through the roof. The volume of this mixture lost 
from the tank or the quantity of air into the tank depend 
on temperature and barometric pressure“ fluctuations dur- 
ing the day 

[he change in vapor pressure throughout the liquid is 
caused by diffusion of the light hydrocarbons toward the 
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Vapor Loss Calculations 





interface. The liquid film temperature rises considerably 
above that of the liquid body temperature early in the 
morning but lags behind the vapor temperature during 
late morning and early afternoon. Equilibration of tem- 
perature is also retarded by cooling caused by vaporization 
at the liquid surface. 

The total breathing loss from fixed roof atmospheric 
storage tanks can be predicted from Equation (4) 


T:—T;\ ( P:+P 
B=N v.( )( ) EA 
T 2P 
%—~G P.+-P\\7 
V( Rae 
P.—P:+G.)\ 2p 


Where: B product loss by tank breathing, gallons 


N time of storage, days 

V, volume of tank vapor space, cu. ft 

r, minimum vapor space temperature, ~R 

Ts maximum vapor space temperature, °R 

P, vapor pressure at minimum liquid surface 
temperature, psi 

Ps vapor pressure at maximum liquid surface 
temperature, psi. 

Po atmospheric pressure, psi 

G, conservation vent setting; ’2 ounce vacuum 


or 0.03 psi 


G» conservation vent setting: ounce pressure 


or 0.03 psi 


( volume of vaporized liquid, cu. ft./ga'lon 
Vi evaporation rate, cu. ft./sq. ft 
4 liquid surface area in the tank, sq. ft 


Figs. 1 and 2 may be used in connection with Equation 
(4) for determining liquid surface, vapor space tempera- 
ture and rate of evaporation, FE respectively. The first term 
in Equation (4) expresses the loss of vapors due to thermal 


expansion and the second term represents vaporization 
from the liquid surface. The third term corrects for the 
reduction in breathing losses due to back pressures from 
tank vents 

Temperatures used in approximating losses must be 
representative of tank operating conditions over the time 
period under investigation. Average monthly temperatures, 
for this reason, have been selected for this analysis. Atmos- 
pheric temperatures are easily obtained for a given location 
while liquid surface temperatures in the tank are difficult 
to determine and are subject to controversy. 

The nomograph shown in Fig. 3 has been used in this 
work for determining liquid surface and vapor space tem 
perature changes. Validity of these approximations have 
been proven by field testing. 

For example: Determine the breathing loss from a white 
painted tank, 30 ft. high and 150 ft. in diameter, contain 
ing a 12 lb. RVP gasoline at 10 ft. outage. The gasoline 
was stored for 10 days in June. The tank is vapor tight and 
is equipped with leak proof accessories. The following 
conditions were obtained from the Weather Bureau reports: 


Average daily maximum atmospheric temp.—87° I 
Average daily minimum atmospheric temp.—71° I 


Average daily mean atmospheric temp. change—16° F. 


From Fig. 3 the average daily temperature change in the 
vapor space is 18° F. and the average daily temperature 
change at the liquid surface is 14° F, The minimum liquid 
surface and vapor space temperatures reached during the 
night are the same as the minimum atmospheric tempera- 
ture. At this temperature the air-vapor mixture is assumed 
to be saturated. On this basis the following maximum and 
minimum liquid surface and vapor space temperatures are 
estimated: 

Average daily maximum vapor space temperature is 
71 18 89° F. 

Average daily maximum liquid surface temperature 1s 
71 14 85° F. 


Vapor pressure at 85° | 9.8 psi. 





Table 1—Results of Tests on 


Tanks in Static Storage 





Liquid Loss Contributed Loss Contributed 
Vapor Pressure Fotal Vapor Space Surface By Vapor Space By Liquid Surface 

lest of Stored Hydrocarbon Temp. Temp. Temp. Change- Vapor Pressure Breathing 

No. Products, psia Loss-Cu. Ft. Change, °F. Change, “F. Cu. Ft. Change-Cu. Ft. Cycle-Hrs 
1] 6.8 8760 40) $190 $70 5.4 
2 6.8 6900 31 0) 469( 3710 6.2 
6.8 4650 20 s 2370 2280 6.1 
4 6.8 4470 18 4 2250 2220 5.9 
5 6.8 2520 10 4 110 1410 5.5 
6 6.8 TORG 34 ) 4620 3360 6.4 
6.8 $370 74 f 2940 74 6.0 
| 12570 19 906 Sil s9 
7) | 9270 0) ) 678! 490) 5.8 
10 | 6000 71 1¢ 4440) 1560 6.3 
11 12 S670 19 4170 1500 6.) 
12 12 4020 11 ; 2670 1350 58 
13 12 10860 ‘ 590 41620 6.2 
4 |? R160 95 5640 <1) 6.1 
15 6 8520 4] 71 450) 9 
16 ¢ 6870 720 3150 6.0 
17 6 4590 18 4 2340 2250 5.7 
18 6.7 4500 0 2280 2220 6.1 
19 6.7 »400 ) x 050 1350 59 
20 6 TROO 4500 s100 6.3 
71 6.7 3250 »3 RS( 4K 6.1 
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FIG. 3—Nomograph for estimating liquid surface and vapor 


pace temperature changes in fixed roof storage tanks 
Vapor pressure at 71° I 7.7 psi 
Average vapor pressure change 2.1 psi 


lhe additional data required for computing the breathing 
loss from Equation (4) are as follows: 

From tank dimension with 10 ft. outage, the volume of 
the vapor space is 180,000 cu. ft. Approximate atmospheric 
pressure is 14.7 psi. The evaporation of one gallon of gaso- 
‘ine produces 30 cu. ft. vapor. 

From Fig. 1, & is found to be 0.26 for a 2.1 psi. vapor 
pressure change. The foregoing values are substituted in 
Equation (4) 


- 549 — 531 9.8-+-7 .7 
q 180,000 )( ) 0.26 « 17,€63 
a 531 214.7 


0 08 +0 08 9.3847 .7 
180,000 )( ) | 30 =2324 gal. 
14.7-—9.8-+0.03 214.7 


anil 


lhe filling loss ts calculated from the following equation: 


I PV/7.481 AC pa ews 6 ead Sa 
Where: fF filling loss, gallons 
P vapor pressure of product at liquid surface 
temperature, psi 
| liquid input, gallons 
{ atmospheric pressure, psi. 
( volume of vaporized licid, cu. ft./ gallon. 


These two equations are useful for estimating breathing 
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and filling losses from normal storage in fixed roof storage 
tanks at atmospheric pressure. 

The method fails in predicting losses from tanks with 
abnormally high temperatures or from stocks of very high 
vapor pressures. Such products may have vapor pressures 
above atmospheric. At this condition heat delivered by 
solar radiation is sufficient to cause boiling. Boiling in- 
creases evaporation losses to an unpredictable degree de- 
pending upon solar intensity and time of exposure. 

The method presented in this paper agrees closely with 
observed losses found by field testing. A comparison of 
the results obtained by this and other published methods 
with observed losses is shown in Table 2 as A, B, C and D 
respectively. 
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Table 2— Comparison of Calculated and 
Observed Losses from Fixed Roof Storage 
Tanks at Atmospheric Pressure 


Method for Loss Factor* 


Estimating Losses Product Stored Breathing Filling 
Proposed 7 Pound RVP 0.98 
\ Aviation Gasoline 0.80 
1.83 
0.24 
D 0.79 
Proposed 10 Pound RVP 0.97 0.94 
\ Gasoline 0.82 0.88 
B 1.00 0.92 
¢ 0.53 1.56 
D 0.85 0.46 
Proposed 5 Pound RVP 0.97 
A Crude 0.92 
B 1.20 
¢ 0.65 
D 0.90 


* Loss factor is ratio of calculated to observed losses 





PETROLEUM PROCESSING, April, 1954 


a 

















NEUTRALIZE OIL ACIDS WITH 
Low-cost A/1/I\///0uS Ammonia 





Get dual tection from acid:— 


@ neutralize unwanted acid constitu- 
ents in oil 


@ protect valuable, costly equipment 
and storage tanks from corrosive 
acid 





One pound of Anhydrous Ammonia 
will render harmless the same quantity 
of acid as several pounds of other neu- 
tralizers—yet it is one of the lowest cost 
neutralizing agents delivered to the 
refinery. 


Here’s how our Anhydrous Ammonia 
saves equipment: Easily vaporized, the 
ammonia is introduced into the gas 
stream, neutralizing corrosive acids as 
soon as they form. Because it is highly 





Shipping: Cylinder Am- 


. ° : ° ° oof > : monia—fast delivery trom 
soluble and has a high rate of diffusion Simplicity, low cost and high coast-to-coast chain of dis- 
in oil, it goes to work without forming protection make the Anhydrous tribution points. 150-, 100- 

: = ° . and 50-lb. cylinders 
water or undesirable emulsions. Once Ammonia sy stem a highly pre- in Bulk=trom Mepowell, 
neutralized, unwanted products are ferred way to eliminate harmful Va., Omaha, Nebr., or 

7 at ie 2 " ° ° South Point, Ohio in 10,000- 
easily eliminated from the oil while ex- acids. Find out how you can gallon tank cars. 

cess ammonia is removed by blowing enjoy these advantages. Use the Order @ trial shipment, of 

° ° ° ° is exceptionally pure Ar 

the oil with air. convenient coupon. hydrous iemnaaie rect art 


VALUABLE HELP—SEND TODAY! 


First In Ammonia Since 1890 NITROGEN DIVISION, Allied Chemical & Dye Corporation 


. 40 Rector St., New York 6, N. Y. 
NITROGEN DIVISION [_]) Have a technical representative call on me. No obligation! 


+ 











ALLIED CHEMICAL & DYE CORPORATION [] Send me a copy of the “Guide for the use of Barrett® 
: Brand Anhydrous Ammonia in Cylinders.” 
40 Rector Street, New York 6, N. Y. E : 
I ticiccncamenncinns Pe cn res - = 
Title Seance . ie ——— 
Company _ = _——— . 
Address___ ss caiapesiassabnietahinanioe ” a : - 
%\ DIVISION > ° 
¢, & . 
fo cne® e City.__ = ____Zone__State_ 


A Better America Through Chemical Progress >» CHEMICAL PROGRESS WEEK © May 17 to 22, 1954 
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help 
East Ohio Gas 
put on the 


pressure! 


HE East Ohio Gas Company reports excellent each crankthrow, permits the engines to do three | 

low cost service and exceptional fuel economy jobs at full load, boosting to market, pumping into 
from their 4-unit installation of GMV compressors at storage, withdrawing from storage. Some 60 million 
the Robinson Station, shown above. Here, gas from cubic feet of gas is handled daily, from approximate- 
the Big Inch and West Virginia fields is either com- ly 400 pounds suction to 1,180 pounds discharge. , 
pressed for underground storage or further boosted 


Whether your plans call for complex compressor 
service, or the simplest kind of setup, you'll be ahead 
with Cooper-Bessemer V-angles. Check with the 
nearest Cooper-Bessemer office for the latest details. 


in pressure to supply gas to the industrial Cleveland, 
Akron, Canton, and Youngstown areas. 


During extreme cold weather peaks when the pipe 
line supply is insufficient, the gas is withdrawn from 
storage and boosted on to the same industrial areas. 
The four GMV’‘s installed in 1949 are 10-cylinder, 
1100 hp turboflow units each with 5 compressor cyl- ————-----------——— — 
inders. The unique cylinder arrangement, utilizing 








Cooper -Bessemer 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Vo. 


San Francisco Houston, Dollas, Greggton, Pampa and Odessa, Texas MOUNT VERNON, OHIO — GROVE CITY, PENNA, 
Seattle, Wash. Shreveport, lo. St. Lovis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Tulsa, Okla. New Orleans, Lo. 
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HORTON NICKEL-CLAD TANKS 





The nickel-clad tanks above are two of five we built for the Standard Oil 
Company of California’s Richmond Refinery. They are 24-ft. in diam. by 
36-ft. high and have self-supporting aluminum roofs. 

Chicago Bridge & Iron Company’s expert design, fabrication and erection departments are 
available to all industry to build welded steel tanks of straight carbon or solid 
corrosion-resistant materials or structures of carbon steel that are clad or lined. There 
is equipment for stress-relieving and x-raying and facilities for pickling and painting 
fabricated materials by the Horton® phosphoric acid process at all of our plants. 

Whenever you plan a welded steel structure of any type, write our nearest office 
for estimates or quotations. There is no obligation on your part. 


20 BRIDGE « IRON COMPANY 
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TEMPERATURE—ENTHALPY DATA FOR 





Ethylbenzene 


from 280 to 1280° F. and 14.7 to 560.1 psia. 


By DWIGHT S. HOFFMAN, U. of Idaho 
and JAMES H. WEBER, U. of Nebraska 


*THYLBENZENE is an important petrochem- 

~ ical because it is the source from which 
styrene is produced. The need for thermodynamic 
data on ethylbenzene is apparent after a study 
of the processes in which ethylbenzene is manu- 
factured and used. However, the data available 
are very limited. 

The study reported here was undertaken to 
extend the present data by means of suitable 
correlations so that enthalpy data of engineering 
accuracy for ethylbenzene are available over large 
ranges of temperature and pressure. 

A review of the literature for thermodynamic 
data on ethylbenzene shows that the heat capacity 
data of gaseous ethylbenzene have been determin- 
ed by a number of investigators'’*+) The results 
are compiled in API Research Project 44. 

The thermodynamic properties of solid and 
liquid ethylbenzene from 0° to 300° K have been 
determined by two groups of investigators.‘": * 
Values for the latent heat of vaporization at three 
different temperatures are reported in the litera- 
ture.: © <0 

Liquid heat capacity data have been determined 
by Kurbatov’*) over the temperature range of 
183.8" to: 15.2° C. 

In the calculation of thermodynamic data it 


is first necessary to evaluate certain reference 
constants. For these calculations on ethylbenzene 
the following constants were used 


1—Molecular Weight 106.16 
2—Ice Point 491.69°R(273.16° K) 
3—Normal Boiling Point 277.14°F. 
4+—Critical Temperature 1114.86°R 
5—Critical Pressure 560.1 psia ‘” 
6—Critical Volume 0.05497 c.f./lb 


Ihe vapor pressure data for ethylbenzene are 
available from a number of sources.* * 1) The 
last mentioned reference, (10), is a compilation 
of the vapor pressure information from 9.8" ¢ 
to 326.5° C. 

The vapor pressure data were plotted on re- 
duced coordinates, i.e. the log of the reduced 
vapor pressure versus the reciprocal of the re 
duced temperature. A straight line resulted from 
such a plot and permitted accurate determination 
of the vapor pressure at any desired temperature. 

It was convenient to select a reference state 
before calculating any enthalpies. The reference 
state for this work was arbitrarily chosen as zero 
enthalpy for saturated liquid ethylbenzene at 
32° F. By the selection of this datum negative 
enthalpies were avoided which would not have 
been the case had the reference state of the 
ideal vapor at 0° R. been selected. This latter 
reference state was used in a number of the 
works cited 


All results are reported in commonly employed 
engineering units, namely, weight in pounds, 
enthalphy in Btu per Ib., temperature in °F. and 
pressure in pounds per square inch absolute. 

The first calculations were made to determine 
the isothermal effect of pressure on the enthalpy 
of the superheated vapor. This particular subject 
has been the objective of many investigations. 

The three perhaps most widely used generalized 
correlations are those of York and Weber,''"? 
Hougen and Watson‘!*) and Edmister.{!* 1 
The correlation of York and Weber‘!") was based 
on actual P-V-7 
in conjunction with the Beattie-Bridgeman equa- 
tion of state and a generalized correction for 


isothermal changes in enthalpy and pressure was 


data. These data were used 


developed. This correlation was recommended by 
the authors for use within the limits of Tr 1.00 
to 7 1.80 and P; Oto P 8.0. 

The Hougen and Watson 
based on the equation 


relationship is 


PV =CRT 
where C is the compressibility factor and a func- 
tion of Tx and Pr. This equation of state is used 


in the thermodynamic relationship for the change 
of enthalpy with pressure at constant temperature, 
® 


a - ; > ™ * eM. « 
6H 51 
) V -—7 ) 2 
6P J; TS 
with the result that the expression for the change 
of enthalpy with pressure 1s: 


H* —H 
( ) R17 
1 


The change of enthalpy function is then plotted 
as a function of the reduced temperature and 
reduced pressure 

The Edmiste: 


reduced equation of state 


correlation makes use of the 


Y RY. 7 
a 4 
a P a P 
where ag, IS a general function of JT, and 
P,. This equation is the familiar expression: 
RT 
a \ 5 
P 


written in reduced form. From the reduced equa- 
tion of state and basic thermodynamic relations 
the expression 


*p 

H n=, / a 
¢ “7 

1 ( ) | dP 6 
T J Per 
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is obtained for the isothermal change 
of enthalpy with pressure. The product 
P is defined as ks. (H°—H)/kzs 1s 
then plotted as a function of Tz and Px. 

Edmister“™” modified his correlation 
ifter showing that k 1.44 Tr for a 
great many substances. (H°—H)/ks was 
then plotted as a function of Tr and Pr. 

It was this latter method of Edmistet 
that was used to evaluate the effect of 
pressure on the enthalpy of super- 
heated ethylbenzene vapor under iso- 
The enthalpy of 
iperheated ethylbenzene vapor at any 


thermal conditions 


riven temperature and pressure was 
obtained by first determining its en- 
thalpy in the ideal gas state at the 
particular temperature and then sub- 
tracting from it the enthalpy differ- 
ence due to the variation in pressure 

Che enthalpy of the saturated vapor 
was obtained by extrapolating the iso- 
baric lines on an enthalpy versus 
temperature plot down to the satura- 
tion temperature 

The latent heat of vaporization data 
ure given at three different temper- 
itures. From API Project 44°) the 
latent heat values were obtained at 
77°F. and 277.14°F., the normal boil- 


ing point. Scott and Brickwedde“ 
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determined the latent heat of vaporiza- 
tion at 294°K. Since the latent heat is 
almost an exact linear function of tem- 
perature from the substance’s boiling 
point under 30 mm. Hg to its normal 
boiling point,“'?) this means was used 
to determine latent heat values at 
temperatures between 77° and 277.14 
F. 

The values of the latent heat de- 
termined by the method given in the 
previous paragraph were checked by 
the method outlined by Haggenmach- 
er The agreement between the two 
values at a given temperature was 
very good. To check the validity of 
the use of the Haggenmacher relation- 
ship the latent heat at the normal boil- 
ing point was calculated by this meth- 
od and compared with the value given 
in API Project 44.5) The agreement 
was good as the Haggenmacher pro- 
cedure gave a value of 144.6 Btu per 
Ib. as compared to 145.7 Btu per Ib., 
an error of 0.25%. 

The values for the 
at temperature above the normal 
boiling point were calculated by 
methods proposed by Watson '*) and 
Su.“*) These two methods gave values 
for latent heat at a given temperature 


latent heat 
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Temperature diagram for ethlybenzene 


that were in good agreement up to 
575°F. From 575°F. to the critical 
temperature the methods yielded val- 
ues with relatively large differences 
The latent heat values in this tempera 
ture range are somewhat doubtful 
Latent heat values were calculated 
over the entire temperature range by 
the method of Meissner 
od gave values which 
smooth 


This meth 
bracketed a 
through the 
correlations 


curve drawn 
data obtained by the 
of Watson and Su 

The enthalpy of the saturated liquid 
was obtained by subtracting the en- 
thalphy of vaporization from the en- 
thalpy of the saturated vapor. These 
values were checked over a limited 
range of temperature by the data of 
Kurbatov. 

The data of Kurbatov extends over 
the temperature range of 367.8° to 
59.4°F. and expresses the molal heat 
capacity of ethylbenzene by the equa- 
tion C 41.44 0.1172 t, where ft is 
expressed in degrees Centigrade. By 
Kurbatov’s results an enthalpy dif- 
ference of 151.8 Btu per Ib. is obtained 
over the entire temperature covered 
by the data. By following the pro- 
cedure outlined above an enthalpy of 
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Table 1—Enthalpy of Superheated Ethylbenzene 





P=14,7 psia P=50 P=100 P=200 P=300 P=400 P=500 P=5S60.1 
(T=277.14°F.)_ (7=372.02°F.) (17=436.43°F.) (T=516.03°F.) (T7=563.98°F.) (T=601.21°F.) (T7=633.64°F.) (T=655.28°F.) 
(H=256.4)» (H=7293.3) (H=316.5) (H=348.6) (H=364.5) (H =376.5) (AH =382.2) (H=") 
(h=110.7)¢ (h= 164.7) (h= 200.6) (h=250.0) (h=279.0) (h=313.3) (h= 346.2) (h=?) 
Temp. (°F) Enthalpy, H, Btu per Ib Temp. (°F) 
280 257.3 280 
300 265.5 - 300 
320 273.6 320 
340 282.5 340 
360 291.3 360 
380 300.2 296.1 - i 380 
400 309.3 306.2 - 400 
420 318.3 315.4 40 
440 327.5 324.6 318.3 440 
460 336.8 333.1 328.6 160 
480 346.3 343.5 338.2 - 480 
500 356.0 353.5 349.7 S00 
520 366.8 363.8 360.3 <n 
540 375.9 373.9 370.5 361.6 640 
S60 386.0 384.2 380.8 373.3 S460 
580 397.2 394.4 391.4 386.8 —_— S80 
600 406.5 404.8 402.1 396.2 387.5 600 
620 417.2 415.5 412.8 407.6 400.2 0.4 620 
640 428.2 426.3 424.0 418.9 412.4 404.2 640 
660 438.7 437.3 435.2 430.3 424.3 4 3 406.1 R8.> 660 
680 449.5 448.3 446.2 441.3 436.2 429.9 421.2 415.8 680 
700 460.5 459.3 457.2 452 447.8 442.3 435.5 430.4 00 
720 471.6 470.5 468.4 464.3 460.6 454.5 448.8 444.0 720 
740 483.1 481.7 479.8 476.0 471.5 466.8 461.7 457.3 740 
760 494.5 493.5 491.5 487.6 483.5 479 474.3 470.4 60 
780 506.3 505.2 503.3 499.7 495.6 491.8 486.5 483.3 780 
800 518.2 517.3 515.4 512.0 508.1 504.5 498.7 496.0 800 
820 530.3 $29.2 §27.3 §24.2 §20.2 516.8 512.4 509.6 820 
840 542.3 541.2 539.3 536.3 532.5 §29.2 25.3 22 840 
860 557.0 §53.2 §50.3 548.2 545.0 541.4 537.6 $35 R60 
880 566.4 565.3 563.5 560.4 557.5 §53.9 550.3 548.5 880 
900 578.5 §77.3 575.6 §72.7 570.0 566.5 565.9 561.3 900 
920 $91.8 589.6 588.0 $85.3 582.5 579.2 576.7 574.0 97 
940 603.3 602.1 600.5 597.6 595.2 591.8 S88 87.0 940 
960 615.8 614.5 613.1 610.4 607.8 604.7 602.2 600 960 
980 628.3 627.3 625.7 623.3 620.6 617.7 615.5 613.4 980 
1000 641.3 640.1 638.7 636.5 634.1 631.3 629.1 626.8 1000 
1040 666.8 665.9 665.2 663.1 660.7 657.2 6560 654.2 1040 
1080 692.6 691.6 690.7 688.8 686.7 684.1 681.9 680.4 1080 
1120 718.3 717.6 16.8 14.8 12.5 10.2 08.3 "N74 1120 
1160 744.9 744.3 743.3 41.4 39.4 737.2 35 3 43 1160 
1200 771.7 771.4 170.5 69.0 767.1 765.0 762.9 620 1200 
1240 799.2 798.9 98.1 196.4 147 2 « 91 <« 04 1240 
1280 826.8 R76 5 826.2 825.3 8226 R714 819.4 818.4 172R2H 
a—Saturation Temperature 
b—Saturated vapor enthalpy Bt per Ib 
Saturated liquid enthalpy, Btu per Ib 
145.4 Btu per Ib. was obtained. This  « = residual volume, cu. ft. per Ib. mole de Pignocco, J. M. and Rossini, F. D 
Seeded 5 of, fined by equation qa = RT/P I 1. Res. Natl. Bur. Standards. 35. 219 
represents an error of 4.2%, Subscript R refers to reduced conditions. Baws ( 
The enthalpy temperature data are Subscript c refers to critical conditions. (10) Stull, D. R. Ind. Ene. Chem., 39. 
reported in tabular form in Table 1 Subscript O refers to property in ideal gas (1947). 
and in graphical form in Figure 1. State (11) Dreisbach, R. R., Physical Proper 
2 , , ate »f Chemical Substance Yow Chen | 
Enthalpy-temperature data for ethyl- References ry - wo — Dow Chem 
henze ave hee -alculate ) P : i * 
enzene have been calculated fre ma (1) Scott, R. B.. and Mellors. J. W.. J. R (11a) ibid. Section 1, p 
minimum amount of experimental Natl. Bur. Standards, 34, 243 (1945) (12) Haggenmacher, J. E., Ind. Eng. Ch 
thermodynamic information. The data (2) Stull, D. R., and Mayfield, F. D., Ind 40, 436 (1948) 
. . , , 35, 636 943 (13) Wats« tC. N ! , Chen 
obtained are probably suitable for ,, Ens. Chem., 35, 639 (1943) ) amen, Se BS., Sad, 2 
ast Oe S38 : but (3) Brickwedde, F. G., Moskow, M. and 360 (1931) 
most engineering purposes but are not Scott. R. B. J. Chem. Phys. 13. 547 14) Su. Genus Sea. Ind. Enc. Chom 
precise enough for exact calculations. (1945) 923 (1946) 
The procedure used in this paper could (4) Taylor, W. J., Wagman, D. D., Wil (15) Meissner, H. P., Ind. Eng. Chen 
be used to evaluate enthalpy-temper- liams, M. G., Pitzer, K. S., and Rossir 440 (1941) 
. : F. D., J. Res. Natl. Bur. Standards, 37 (16) York, R. and Weber, H. ¢ Ind. E) 
ature data for a number of substances 95 (1946) Chem., 32. 388 (1940) 
for which experimental data are lack- (5) Rossini, F. D., et. al., “Selected Values 17) Hougen, O. A. and Watson, K. M 
Ing of Properties of Hydrocarbons,” Nat'l Chemical Process Principles Part II 
. . Bur. Standards Cit C461 (1948) Thermodynamics Chemical Pri 
N ncls . dare C 1Y4 ; 
omenclature American Petroleum Institute Research Charts”, John W ind Sor N 
( > compressibility factor. Defined by equa Project 44 York (1947) 
tion ¢ PV/RT for one mole of gas 6) Scott, R. B ind Brickwedde, F. G (18) Edmister, W. ¢ Ind. Ey Chem 
H = enthalpy, Btu per Ib. mole or Btu per Ib J. Res. Natl. Bur. Standards, 35, 501 352 (1938) 
Pp pressure, Ibs per sq. in. abs (1945) 19) Edmister, W. ( Petroleum Refi 
R gas law constant, 10.72 Ib. per in.2 ft.o (7) Guthrie, G. B., Spitzer, R. W.. and 28, No. 2. 137-48 (1949) 
per lb. mole °R Huffman, H. M., J. Am. Chem. So 0) Osborne, N. S., and Ginnings, D. ¢ 
7 absolute temperature °R 66, 2120 (1944) J. Res. Natl. Bur. Standards, 39 
{ = temperature °F. (8) Kurbatov. V. Ya . Mie ioe (1947 
I molal volume. cu. ft. per Ib. mok (USSR), 17. 1999-2009 (1947). 1) Matthew ,. HoH. J. Am. Chem. S 
specific volume, cu. ft. per lb. (9) Willingham, (¢ B., Taylor, W J 48, S€ 1926 
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oie commercial use of acryloni- 
trile?’ in polymerization reactions 
is antedated by only about four years 
by the industrial production of acrylate 
monomers. In 1936, when these chem- 
icals were first manufactured by Rohm 
and Haas Co. at Bristol, Pa., they were 
synthesized from ethylene chlorohy- 
drin and sodium cyanide via ethylene 
cyanhydrin 
Today, ethylene cyanhydrin still 
serves as intermediate in the synthesis 
of the lower acrylates. However, the 
intermediate itself is produced from 
ethylene oxide and hydrocyanic acid. 
This process must today meet the 
competition of a totally new synthesis 
of acrylates from acetylene, carbon 
monoxide and alcohol which saw its 
first commercial realization during 
1953 (at Rohm and Haas’ Deer Park, 
Texas plant). Indeed, the newer meth- 
od has certain economic attractions. 
Furthermore, for technical reasons, it 
is preferable for the synthesis of acry- 
lates of alcohols higher than ethyl. 
In the face of this competitive meth- 
od, the classical route continues to be 
a major source of acrylate monomers 
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and an important consumer of hy- 
drogen cyanide. It is in this role that 
the process becomes of interest to the 
present discussion and our attention 
will be confined to the synthesis of 
acrylates from hydrocyanic acid and 
ethylene oxide via the ethylene cyan- 
hydrin route. 
(CH2)20 HCN — 

CH2OH’*CH2"CN (1-a) 


2CH20OH’*CH2*CN 2ROH + 
H2SO; — 2CH2:CH*CO*OR 
(NH4)2SO, (1-b) 
Ethylene cyanhydrin is, of course, 

also an intermediate in the production 

of acrylonitrile. In this connection its 
manufacture has been discussed in 

Part 1 of this series. (PETROLEUM 

PROCESSING, February 1954, pp. 384- 

389.) 

Similar processes serve for the con- 
version of ethylene cyanhydrin to 
methyl acrylate and to ethyl acrylate. 
The entire operation is susceptible to 
continuous execution and is carried 
out in three distinct stages: conversion, 
water scrubbing and distillation. 

Methyl acrylate is produced in one 
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commercial installation in reaction 


equipment which consists in the main 
of a lead-lined vessel plus two princi- 
pal accessories, which are superim- 
posed on it: a finishing column and a 
dephlegmator. Since dilute (75-80%) 
sulfuric acid is employed and is intro- 
duced via a point in the upper half 
of the Raschig ring-packed column, 
acid-resistant lining must be provided 
for this unit as well. The dephlegma- 
tor, which is located at the top of the 
assembly, need be protected against 
acid spray only in the lower parts, and 
lead coils are used at this point. The 
remainder of the cooling surface is 
made of copper. The process sequence 
is shown in the flow diagram. 

Ethylene cyanhydrin and sulfuric 
acid are jointly fed to the finishing col- 
umn’s upper section. As they trickle 
down through the packing they con- 
tact product vapors rising from the 
primary reaction kettle, thereby re- 
moving entrained cyanhydrin and pro- 
viding additional reaction time for 
unconverted alcohol 

The liquor finds its way downward 
into the reactor proper, in which a 


PETROLEUM PROCESSING, April, 1954 











WATER 




















































































































DEPHLEGMATOR II ~F EXTRACTOR 
<< 
WATER 
AT75C 
SEPARATOR 
VAPOR 
DRUM 
COLD WATER 
WATER 
+ METHANOL 
SEPARATOR 
. 4 
a STRIPP’S 
POT 
(95° e) CRUDE 
ESTER 
WATER STORAGE 
» + METHANOL PG. 1 
3-5% METHANOL 
IN WATER 





constant level is maintained. Into this 
unit is also fed a stream of vaporized 
methanol containing about 15% water. 
(The purpose of water-dilution is to 
suppress ether formation and polymer- 
ization reactions.) 

The molar ratio of ethylene cyan- 
hydrin, sulfuric acid and methanol fed 
to the system is controlled at 1:2:2. 
Operating temperature is 150° C. 

Vapors rising from the reaction 
kettle consist in the main of methyl 
acrylate, methanol, and dimethyl ether, 
together with some formaldehyde and 
some minor impurities. This vapor 
passes through the finishing column, 
where it is contacted with incoming 
ethylene cyanhydrin and sulfuric acid 
for further reaction of unconverted 
alcohol and scrubbing of entrained 
raw materials, as has been noted 
above. Upon leaving this packed col- 
umn, the gaseous stream is cooled to 
80° C. in an overhead dephlegmator. 

Water scrubbing serves for the pri- 
mary purification of methyl acrylate. 
The operation is carried out in a com- 
bination absorber-stripper column 
which receives the crude product va- 
pors at a feed point near the bottom. 
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ABSORPTION — STRIPPING STAGE 


METHYL ACRYLATE production and primary purification processing sequence as 


Water containing a polymerization 
inhibitor (0.01% methylene blue) is 
fed to the top of the column at 75° C. 
The temperature of the column bot- 
toms is held at 95° C., thus providing 
a temperature gradient for satisfactory 
stripping of methyl acrylate from the 
run-off. 

Ihe principal function of this oper- 
ating stage is, of course, to remove the 
bulk of methanol from the products. 
A high water:alcohol ratio must be 
employed and the strong liquor con- 
tains only 3-5% methanol. 

Partial condensation of the scrubbed 
vapors leaving the column overhead is 
effected in a copper dephlegmator op- 
erated at 55° C. The condensate forms 
two layers. The organic phase contains 
about 75% of total ester in 93-94% 
concentration. 

The dephlegmator vapors contain 
the remainder of the product in ap- 
proximately 80% concentration, asso- 
ciated principally with methanol and 
dimethyl ether. A_ final condenser 
serves to condense methyl acrylate and 
most of the contained alcohol, while 
leaving the bulk of dimethyl ether in 
the vent gases. This fraction of crude 





practiced in one commercial installation 


ester analyzes approximately 85% 
methyl acrylate, 10% methanol and 
5% water. A water wash removes 
most of the contained alcohol from 
this product, which is then ready to be 
blended with the organic dephlegma- 
tor condensate (vide supra) for dis- 
tillation, the final purification step 

Distillation is carried out in the 
presence of a polymerization inhibitor. 
It may, of course, be effected continu- 
ously or batch-wise. In the latter case, 
the first fraction is dimethyl ether and 
is followed by a mixture of the ester 
with water before the pure monomer 
comes overhead Atmospheric-pres- 
sure operation is feasible 

In the acrylate plant here described, 
overall yield of methyl acrylate is 75% 
of theory (based on ethylene cyanhy- 
drin) 

Ethyl acrylate is produced by means 
of a process which takes approxi- 
mately the same form except for modi- 
fications made in the purification sys- 
tem to allow for differences in the 
physical properties of the compounds. 

Acrylic acid is produced in a re- 
lated, but simpler, process for the 
conversion of ethylene cyanhydrin 
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Ihe reactants, ethylene cyanhydrin 
sulfuric acid, are fed to the 
bottom of a lead- or glass-lined reac- 
t1on vessel which ts held at 175° C. 
Live steam is introduced at the same 
time and acrylic acid is taken off over- 
head. A bleedstream of spent liquor 


which is mainly sulfuric acid and am 


ind .) 


monium sulfate in aqueous solution) 
is withdrawn continuously from the 
reaction kettle. Product acrylic acid is 
collected by condensation of the va- 
pors evolved from the reactor. Overall 


yield is 85 of theory. The conden- 
ite 1s, Of Course, an aqueous solution. 
Its concentration depends on the 


amount of live steam fed to the reactor 
but does not normally exceed 50% 


Markets for the Acrylates 


\ broad field of applications prom- 
ises growing demand for the series of 
icrylate monomers. Probably _ their 
most important use is in copolymers 
with vinyl and vinylidene chloride. 
PI 
nternally plasticized and the require- 
ments for external plasticizer are sub- 
stantially reduced or even completely 
eliminated. This imparts, of course, 
ibsolute permanence to plasticization. 
\t the same time, the use of acrylates 
as Copolymerizing agents tends to yield 
products of better heat and light stabil- 
it i.e. Superior to the characteristics 
of the corresponding 


polymers 


istics produced in this manner are 


acrylate-free 
Price-wise, acrylate co- 
polymers with vinyl chloride are al- 
most competitive with plasticized vinyl. 

Copolymerization of acrylates is 
however, not confined to vinyl and 


vinylidene chloride monomers. Indeed. 


’ 


One of the important characteristics of 
icrylate esters is the readiness with 
which they can be copolymerized with 
1 large range of monomers, among 
them vinyl acetate, styrene, butadiene, 
and acrylonitrile. Pure acrylate resins 
ire also on the market. — 

\ most important field for acrylate 
polymers and copolymers is in coating 
ipplications—notably in the leather, 
paper, electrical, and textile 
industries. In these uses, aqueous 
dispersions of the polymers are com- 
monly employed. It is in this form also 
that polyacrylates show valuable prop- 


rubber, 


erties for use in emulsion-type paints. 

Polyacrylate rubbers have found 
commercial acceptance in fields where 
their good heat and oil resistance out- 
weigh the price disadvantage. 

Developmental work now underway 
indicates that important spinning and 
dyeing advantages can be derived from 
the incorporation of small amounts 
of methyl acrylate into acrylonitrile- 
type synthetic fibers 


SSU) 


Methacrylate Production 


This group of monomers is chemi- 
cally closely related to the acrylate 
However, there is but little 
similarity between these two groups in 
method of synthesis and in markets. 

The principal application for the 
lower methacrylate esters is the pro- 
duction of translucent plastics (“Lu- 
cite,” “Plexiglas,” etc.). Characterized 
by high optical clarity, good color and 
light stability, and by excellent re- 
sistance to weathering, shattering, and 
impact at low temperatures, these plas- 
tics have found a host of important 


uses. 


esters 


Again several methods for the pro- 
duction of methacrylates are at hand. 
Our interest here will be confined to 
the most important synthesis—via 
acetone cyanhydrin an outstanding 
consumer of hydrogen cyanide. 

Following is the overall reaction 
scheme employed in this chemical con- 
version: 


CH:*CO*CHs: HCN — 
(CH2)2*C(OH)*CN (2) 
(acetone cyanhydrin) 
(CHs)2*C(OH)*CN + H2SO: > 


(CH3)2*C(OH)*CN*H2SO; (3-a) 


—CHs:C(CHs)*CO"NH2*HSO; (3-b) 
(methacrylamide sulfate) 
ROH 
—>CHs:C(CHs)*CO-OR + 
(NH4)2SQO;4 (3-c) 


(methacrylate ester) 


Acetone cyanhydrin alone is iso- 
lated as purified intermediate. The 
production of methacrylate esters from 
hydrogen cyanide thus falls into two 
distinct manufacturing operations: 
synthesis of acetone cyanhydrin, fol- 
lowed by conversion to methacrylate. 

The first step in this scheme—the 
addition of hydrogen cyanide to ace- 
tone (Equation 2)—is carried out in 
the liquid phase. This exothermic re- 
action may be catalyzed by a number 
of basic substances. Sodium hydroxide 
and cyanide, for reasons of cost as 
well as of activity, are generally pre- 
ferred, but many other inorganic and 
organic alkaline compounds may also 
serve effectively. 

In early versions of the process, the 
heat of reaction was abstracted from 
the system by operating at the boiling 
point of acetone. However, operation 
at this temperature can be shown to 
result in a crude product of low purity 
and in unsatisfactory yield. These dif- 
ficulties can be overcome by the use 
of temperatures below 25° C. 

[he stoichiometric quantity of gase- 
ous hydrogen cyanide is passed into 


acetone containing aqueous caustic 
soda (27.5 kg. acetone, 300 cc. 5% 
NaOH). Progress of the reaction is 
controlled by the intimacy of contact 
which is provided between the liquid 
and gaseous phases either in a batch- 
type agitated vessel or, continuously, 
in a tubular reactor or in a counter- 
current packed tower. 

A certain time lag is observed be- 
fore the reaction takes hold. This may 
lead to the accumulation of large hy- 
drogen cyanide concentrations, which 
will then react spontaneously. The ac- 
companying rapid temperature rise 
will result in yield losses, as well as in 
a potential fire hazard. 

The difficulty can be side-stepped to 
a certain extent by recycling a portion 
of the crude product,“ which will in- 
duce reaction immediately and thus 
permit smooth and uniform reaction 
progress. 

The crude product contains between 
86 and 90% acetone cyanhydrin and 
about 3% unconverted hydrogen cy- 
anide. Yield is of the order of 88% 
(based on HCN) and 90-92% (based 
on acetone). 

Crude acetone cyanhydrin is neu- 
tralized by means of sulfuric or phos- 
phoric acid. This Operation causes 
some yield loss unless it is carried out 
at low temperatures, and neutraliza- 
tion at temperatures as low as —15° 
C. have been recommended by some 
patents, although the use of 10-20° C. 
is still permissible. 

The neutralized product may be 
concentrated by vacuum stripping. In 
an even simpler operation™ the crude 
is stripped with an inert gas (such as 
air) at slightly elevated temperatures 
(50-60° C.). Recovery is of the order 
of 99% of acetone cyanhydrin in the 
crude product; the acetone cyanhydrin 
content of the product may be boosted 
to 96-98% by operating this way. 

Recent work indicates that, given 
proper temperature control, most of 
the yield losses occur during the last 
part of the reaction. Davis™ has 
therefore proposed execution of the 
reaction in three stages at successively 
lower temperatures, starting at 40° C., 
and finishing at —20° C. Davis was 
able to obtain acetone cyanhydrin 
yields as high as 98.9% and a crude 
product concentration of nearly 92%. 
Cost of refrigeration introduces, of 
course, an adverse feature. 

Hydrolysis and Esterification—Ace- 
tone cyanhydrin fed to methacrylate 
production should be of good purity 
(98%--). Its three-step conversion 
(Equations 3-a, 3-b, 3-c) takes place 
without further purification of the in- 
termediate products. 
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Details have become available on 
the process as carried out by the Ger- 
man Rohm and Haas Co. at its Darm- 
stadt plant. Batch operation is em- 
ployed. 

Production equipment for the ace- 
tone cyanhydrin-sulPuric acid complex 
is a stirred lead-lined kettie which is 
provided with a cooling jacket. Fifty 
gals. 100% sulfuric acid is charged to 
the vessel together with 1.1 Ibs. tannin, 
which serves as polymerization inhibi- 
tor. Into this batch, 480 Ibs. acetone 
cyanhydrin is gradually fed with good 
agitation. The temperature is main- 
tained at 80° C. 

Hydrolysis of the nitrile group in- 
volves an internal molecular rearrange- 
ment (Equation 3-b) actuated by heat. 
After the acetone cyanhydrin has been 
reacted with sulfuric acid, its tempera- 
ture is therefore raised to 125° C. 
With continued agitation, the batch is 
held at this temperature for about 20 
min. to complete the conversion of 
the sulfuric acid:acetone cyanhydrin 
complex to methacrylamide sulfate. 
This operation is again carried out in 
a lead-lined kettle. Upon expiration of 
the reaction period the batch is cooled 
to 90° C. and is then ready for esteri- 
fication with methanol (or ethanol, if 
ethyl methacrylate is the 
monomer). This reaction is carried out 
in an agitated tank lined with acid- 
resistant ceramic (lead lining is not 


desired 


needed since a heat exchange surface 
is not provided). 

Three-hundred and fifty Ibs. meth- 
anol and 150 Ibs. water, together with 
0.2 Ibs. tannin, are fed to the reactor 
for every methacrylamide sulfate batch 
of the size indicated above. Heat is 
partly due to 
the dilution effect and partly due to 
the slightly exothermic nature of the 
reaction itself. Addition is therefore 
carefully controlled to prevent a tem- 
perature rise above 92° C. 
requires 2-3 hrs. 

Methyl methacrylate is stripped 
from the batch by steam distillation. 
Ihe overhead is condensed and sepa- 
After a thorough 
water wash, the ester layer is ready for 
distillation. 


evolved during mixing, 


This step 


rated into layers. 


his final purification step is carried 
out at 30-50 mm. Hg abs. A small 
stream of phenol is fed to the top of 
the fractionating column to serve as 
polymerization inhibitor 

Overall yield, based on acetone cy- 
anhydrin, is 80-82% of theorv. 

Methacrylate esters of higher alco- 
hols can be produced by an analogous 
scheme. However, purification difficul- 
ties become quite severe with propyl 
esters and its higher homologues. 
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Adiponitrile from HCN 

Adiponitrile is an important inter- 
mediate in the manufacture of nylon, 
and is being produced by three differ- 
ent processes. Only one of these proc- 
esses, the butadiene route, requires the 
use of hydrogen cyanide as a raw ma- 
terial. 

Three fundamental chemical stages 
are involved in the production of adi- 
ponitrile from butadiene: chlorination 
of the butadiene to dichlorobutene, 
nitrilation of dichlorobutene with hy- 
drogen cyanide, and hydrogenation to 
adiponitrile. The reactions are: 
CHe2:CH*CH:CH» Ch — 

(butadiene) 

CICH2*CH:CH°CH?Cl (4) 

(1,4-dichlorobutene-2) 
CICH2*CH:CH’°CH2Cl +- 2HCN — 
CH:(CN)*CH:CH°CH2(CN) + 
2HCI (5) 
(1,4-dicyanobutene-2) 
CH2(CN)*CH:CH*CHa(CN) H2 —> 
CH2(CN)*CH2*CH2*CH2ACN) . . (6) 


(adiponitrile) 


Chlorination of Butadiene — The 
first essential step in this synthesis 
leads to an isomeric mixture of di- 
chlorobutenes, together with some 
higher chlorinated products. The im- 
mediately desired product is, of course, 
1,4-dichlorobutene-2. However, it will 
become apparent in the subsequent 
discussion of the nitrilation reaction 
that another isomer, 3-4-dichlorobu- 
tene-1, is also a useful intermediate. 

[his synthesis involves addition 
chlorination. Since high temperatures 
favor substitution halogenation, the 
reaction is advantageously carried out 
at moderate levels, and operation at 
temperatures as low as —20° C. has 
been proposed. Very high yields of 
isomeric dichlorobutenes were ob- 
tained by Muskat and Northrup, who 
chlorinated butadienes at low tempera- 
tures in the liquid phase, using chloro- 
form as diluent.“ 

A practicable method, which will 
provide yields of 75-78% of theory, is 
vapor-phase chlorination at tempera- 
tures where water-cooling is still ef- 
fective. This technique has been care- 


fully investigated by Commercial Sol- 


vents Corp.,“ among others 

Ihe reaction is carried out non- 
catalytically, and there is evidence that 
it Occurs entirely in the vapor phase 
Indeed, Taylor et al. have shown 
that a very high surface:volume ratio 
in the equipment has an unfavorable 
effect on yield. This effect becomes 
insignificant as the diameter of the re- 
actor increases above approximately 
1 in. The use of tubular reactors, pro- 
vided with external cooling for control 


of the exothermic chlorination, 1s 
fully suitable within the above limita- 
tion on minimum tube diameter. 

Performance is significantly affected 
by the chlorine:butadiene ratio. Sur- 
prisingly, low ratio does not lead to 
the best yields. Thus, in the tempera- 
ture range 65-75° C., an optimum 
yield of 78.9% (based on butadiene) 
was obtained with a feed mole ratio of 
1.12. By contrast, a ratio of 0.92 gave 
a yield of only 62.4% and efficiency 
dropped to 65.0% at a chlorine:buta- 
diene ratio of 1.33. In each case, per- 
pass conversion is somewhat lower 
than yield. 

Different investigations have re- 
ported different proportions of iso- 
meric dichlorobutenes in the products. 
However, in each case, 3,4-dichloro- 
butene-l and 1,4-dichlorobutene-2 
are predominant, and in approximately 
equal amounts. 

A marked decrease in dichloropu- 
tene formation occurs as the tempera- 
ture is raised. A reaction system which 
showed a 70% yield of the desired 
products at 70-75° C. gave only a 
15.6% efficiency at 135-140° C. 

Substitution is also responsible for 
the formation of significant quantities 
of trichlorobutenes. This reaction is, 
of course, accompanied by the forma- 
tion of an equivalent amount of HCl, 
and (at 65-75° C.) approximately 0.2 
moles of this acid are observed per 
mole butadiene reacted. The ratio is 
affected but little by the proportion of 
reactants in the feed stream. This ob- 
servation, together with 
roborative evidence, suggests strongly 
that most substitutive chlorination oc- 
curs with butadiene itself rather than 
with one of its chlorinated derivatives. 


other cor- 


Earlier work™ had indicated that 
the use of diluent gases (air or carbon 
dioxide) might affect performance 
favorably. This suggestion can, how- 
ever, not be upheld in the light of 
Taylor’s more recent study,“ in which 
an actual yield loss is shown to derive 
trom the use of diluents. 

Due to their much higher boiling 
points, the chlorinated products are 
readily separated from the reactants. 
Fractional distillation gives yields of 
the isomeric dichlorobutenes in a state 
of sufficient purity for commercial 
conversion to dicyanobutene. 

Nitrilation of Dichlorobutene— 1 ,4- 
dicyanobutene-2, the desired nitrila- 
tion product of dichlorobutene, was 
first prepared from this intermediate 
during the early 1940’s by reaction 
with sodium cyanide. A look at Equa- 
tion 5 shows, however, that the de- 
sired involves dehydro- 
halogenation as well as nitrilation. The 


conversion 
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use of highly alkaline media tends to 
promote the former of these reactions 
without regard to the progress ol 
nitrile formation. Yields obtained un 
der such conditions are therefore of 
the order of 20% with the simultane 
ous formation of large amounts of by- 
products (notably cyanoprene) 

It was this realization which led to 
the commercially successful nitrilation 
of dichlorobutene in moderately acidic 
media (pH 4-6), which permits yields 
The nitrilat 
ing agent in this important operating 


exceeding 80° of theory 


method is hydrogen cyanide. An ac- 
ceptor base must, of course, be pro- 
vided to allow for the absorption of 
hydrogen chloride in situ The dual 
demands of maintaining an acidic con 
dition throughout the reaction progress 
and of minimizing hydrogen cyanide 
absorption by the acceptor are best 
served by using an insoluble salt, and 
calcium carbonate 1s preferred 

Ihe nitrilation reaction progresses 
satisfactorily even in the absence of a 
catalyst. Sufficient reduction can, how 
ever, be effected in the required con 
tact time by the use of copper and its 
Salts (notably cuprous chloride) to 
make their use as Catalysts worthwhile. 
[he amount of catalyst is not too criti 
cal but should be at least 0.1 mole-“% 
(based on dichlorobutene) in the case 
of cuprous chloride, and is usually be- 
tween 0.5 and 2.0 mole-%. 

If the operation is carried out in the 
absence of a solvent, a highly viscous 
phase is obtained which tends to inter- 
fere with smooth progress of reaction. 
The use of diluents is therefore quite 
essential 

Actually, dilution with a large ex- 
cess of hydrogen cyanide is feasible. 
[his method has, however, undesirable 
aspects, among which one might men- 
tion higher mechanical yield losses, 
toxicity, and, above all, the need for 
operating at elevated pressure (the at- 
mospheric boiling point of HCN is 
26° C., while the nitrilation reaction 
cannot be properly carried out below 
60° C. and higher temperatures, ap- 
proaching 100° C., are actually pre- 
ferred) 

In actual practice, recourse must 
therefore be had to the use of diluents 
other than the reactants themselves 
Either organic solvents or 
medium may be employed. 


aqueous 


[he operating temperature is, of 
course, limited by the boiling point of 
the system. When water is the chosen 
diluent, the maximum temperature is 
therefore in the range of 100° C., un- 
less elevated pressures are used. 

[he rate of hydrogen cyanide addi- 
tion should be carefully controlled to 
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keep approximate pace with the 
progress of reaction. To be sure, no 
chemical objection arises from slowet 
addition, but such an approach is un- 
necessarily time-consuming. On the 
other hand, a very rapid addition will 
increase the burden on the overhead 
liquefaction system which must be 
provided for unused hydrogen cya- 
nide. The total amount of HCN fed 
to the system is slightly in excess of 
stoichiometrical requirements (namely 
2 moles per mole dichlorobutene) 

Theoretically, one mole of calcium 
carbonate (the acceptor) is called for 
per mole of dichlorobutene reacted 
Here, too, an excess is employed to 
ensure complete absorption of evolved 
hydrogen chloride. However, nothing 
is gained by the use of a very large 
excess. 

Operating the reaction in aqueous 
medium, Farlow” employs liquid hy- 
drogen cyanide feed and an overhead 
condenser which refluxes unused hy- 
drogen cyanide directly to the reaction 
Ihe initial feed to the reactor 
consists of 2000 parts water, 15 parts 
cuprous 


vessel 


chloride, 3 parts copper 
powder, 3.6 parts concentrated hydro- 
gen chloride, and 6.9 parts potassium 
chloride 

After the mixture has been heated 
to 80° C., 525 parts finely powdered 
calcium carbonate is introduced to- 
gether with an additional 1000 parts 
water. With vigorous agitation, the 


temperature is now raised to 95° C. 


Che two principal raw materials are 
added jointly as a mixture of 625 parts 
dichlorobutene and 308 parts liquid 
hydrogen cyanide. The addition is 
carried out gradually (in the course of 
somewhat more than 2 hrs.) for rea- 
sons which have been outlined above. 
Throughout the reaction, the temper- 
ature is carefully controlled at 95° C. 
By operating at higher temperatures, 
the reaction time can be reduced with- 
out significantly affecting the yield. 
However, the advantages are not suf- 
ficient to justify pressure Operation 
which would, of course, be required if 
the reaction is to be carried out above 
L00-105° ¢ 

Upon completion of the reaction, 
the liquid product is cooled to 60° C., 
at which point a small amount of or- 
ganic solvent (chloroform) is added to 
prevent crystallization of dicyanobu- 
tene. Following further cooling to 25 
C. the system is extracted with a large 
volume of organic solvent and sepa- 


rated trom the aqueous phase. 


\ topping step removes the solvent 
and final purification is achieved by 
fractional distillation. Farlow claims a 
yield of 509.5 parts dicyanobutene 


(i.e. 95.9% of theory) 

Alternate purification methods in- 
clude recrystallization from benzenc. 

Substantially similar conditions are 
employed when an organic solvent is 
used as diluent in lieu of water. The 
nature of the solvent is of significant 
influence on reaction efficiency. In a 
study of a number of organic diluents, 
Borcherdt“” obtained best results 
(80% yield) with ethylene glycol 
monomethyl ether. Reaction temper- 
ature was 100-107° ¢ 
was 2 hrs. 


reaction time 


In our discussion of butadiene chlo- 
rination, it was pointed out that an 
isomeric mixture of 
tene-2 and 3,4-dichlorobutene-1 is ob- 
tained as product. On the other hand, 
only 1,4-dicyanobutene-2 is a useful 
intermediate in the production of 
adiponitrile by the route here under 


| ,.4-dichlorobu- 


consideration. It is therefore impor- 
tant to note that, according to John- 
son," both of the above dichloro 
compounds will yield the desired 
dicyano derivative to the complete ex- 
clusion of its 3,4-dicyano isomer if the 
nitrilation is carried out in acid medi- 
um, i.e. in accordance with the proc- 


esses described in this article 


Hydrogenation to Adiponitrile 
[his is the last step in the important 
synthesis of adiponitrile from  buta- 
diene. 


The reaction (Equation 6) may be 
carried out either in the gas phase“ 
or, in the presence of a solvent, in the 
liquid phase.“#® Of many catalysts 
which have been investigated, only 
palladium appears to have the high ac- 
tivity and selectivity which is required 
for commercial execution of the proc- 
ess. 

Gas phase hydrogenation of dicy- 
anobutene is carried out at atmospheric 
pressure and at temperatures which 
preclude condensation of reactant or 
primary product on the catalyst. The 
preferred 
300° C, 


operating range is 250- 

Excess hydrogen is used for com- 
pleteness of vaporization and reaction 
While theoretical requirements call for 
only one mole hydrogen per mole 
dicyanobutene, actually a ratio in ex- 
cess of 10:1 is used. Most of the un- 
used hydrogen can be recycled after 
separation from the reaction products 


The catalyst consists of palladium 
on a carrier such as charcoal. The car- 
rier is impregnated with aqueous (acid) 
solution of a palladium salt and the 
resulting slurry is evaporated to dry- 
ness. The deposited salt is then re- 
duced to metallic palladium in a 
stream of hydrogen at a temperature 
of 200-300° C. 
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Conversion to adiponitrile is nearly 
quantitative and the product requires 
little or no purification. The only im- 
purity likely to be present in significant 
quantities is unconverted dicyanobu- 
tene 

Supported palladium catalyst is also 
employed in the liquid-phase hydro- 
genation of dicyanobutene. Here, too, 
a continuous process over a fixed-bed 
catalyst is suitable. Space velocities of 
0.3-0.6 volumes dicyanobutene per 
hour per volume catalyst (containing 
about 2% palladium) are employed to 
advantage 

Elevated pressures (200-500 psig) 
are required, while the operating tem- 
peratures of 75-150° C. are consider- 
ably below those in the gas phase proc- 
ess. An improvement in conversion 
can be shown at the higher tempera- 
tures within the indicated range. 

The process may be carried out in 
the absence of a solvent. However, this 
results in unacceptably low catalyst 


life and a solvent is therefore em- 
ployed. Best results are obtained with 
methanol in which dicyanobutene is 
dissolved in approximately 5% con- 
centration 

At optimum conditions, yields in the 
range of 95-97% of theory can be ob- 
tained in the liquid-phase 
Satisfactory catalyst activity after a 
life of at least 300 hrs. has been re 
ported. 

The catalyst 
liquid- or 
may be effectively regenerated” 
by passing hydrogen over it at 350- 
650° C. for 20 hrs. or more. An alter- 
nate method is to oxidize deposited 
impurities off the catalyst surface in 
a stream of nitrogen and air at 200- 
300° ¢ 


process 


employed in either 


hydrogenation 
14) 


gas-phase 
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Do You Know 


By B. H. Weil 
Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


{ regular department intended 
to help administrators and oper- 
ating men alike keep abreast of 
technical names and processes in 
the petrochemical field. 


Ethylene Oxide 


Ethylene Oxide, pronounced “ehth- 
ih-lean ock-side,” is a petrochemical 
of major importance as an intermedi- 
ate in the manufacture of many im- 
nertant organic chemicals. A colorless 
gas at room temperatures, it boils at 
51.3° F. It dissolves in common organ- 
ic solvents and is miscible with water 
in all proportions. Its formula is 
(CH2)20. 

Ethylene oxide is obtained commer- 
cially from ethylene by two processes. 
Ihe older process calls for the reac- 
tion of ethylene with hypochlorous 
acid (HOC]I) to form ethylene chloro- 
hydrin, which then is reacted with an 
alkali to yield ethylene oxide. In recent 
years, several plants have been built 
which derive this substance by direct 
oxidation of ethylene with air over a 
catalyst. Other plants to use this reac- 
tion are under construction. 

Chief among the derivatives of eth- 
ylene oxide is ethylene glycol, base 
of most permanent-type antifreezes 
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and a raw material for Dacron syn- 
thetic fiber. Another important deriva- 
tive is acrylonitrile, raw material for 
several synthetic fibers, synthetic rub- 
bers, and _ soil conditioners The 
ethanolamines also are based on eth- 
ylene oxide; these are important ma- 
terials for detergents, gas absorbents, 
and textile specialties. Additional uses 
for these and other derivatives include 
solvents, fumigants, plasticizers, lubri- 
cants, paper coatings, and weed killers 
Ethylene oxide itself finds some use as 
a fumigant and sterilizer. 

As is common knowledge, ethylene, 
the raw material for ethylene oxide, 
may be separated from cracked refin- 
ery gases or deliberately prepared by 
the selective cracking of petroleum 
fractions ranging from distillates to 
such gases as propane or ethane. Un- 
reacted ethylene from the production 
of polyethylene plastics is employed 
by some ethylene oxide producers. 

Ethylene oxide is expected to be- 
come a billion-pound-per-year petro- 
chemical by 1955. Since its derivatives 
are of growing importance, the con 
tinued expansion of its production 
seems likely. 


Trially! Cyanurate 
Triallyl Cyanurate, pronounced “try- 
al-ill_ sigh-an-your-ate,” is a_ petro- 
chemical newcomer, having first been 
introduced in the fall of 1952. It has 
the formula (CHe=-CHCH20)s:(CN)s, 


in which each of the allyl groups is at- 
tached to one of the three carbon 
atoms in the (CN)s ring of carbon and 
nitrogen atoms. It is a white, crystal- 
line material which melts just above 
room temperature, is soluble in most 
organic solvents, and is relatively non- 
toxic. 

riallyl cyanurate is produced com- 
mercially by the reaction of allyl alco- 
hol (CsHsOH) with cyanuric chloride 
(CNCl)s. The raw materials for cy- 
anuric chloride are hydrogen cyanide 
(HCN) and chlorine. It is used chiefly 
as a cross-linking agent for polyester 
resins, to which it imparts a high de- 
gree of heat stability. With the use of 
triallyl cyanurate it becomes possible 
to employ these structural plastics in 
applications which have heretofore re- 
quired the use of metals, because of 
prolonged exposure to elevated tem- 
peratures. 

Most of the raw materials for tri- 
allyl cyanurate are produced from pe- 
troleum and natural gas. Allyl alcohol 
can be produced from propylene, and 
hydrogen cyanide from methane and 
ammonia. The only other raw material 
is chlorine, which is made by the elec- 
trolysis of brine. Because of the in- 
large requirements for 
structural plastics that will withstand 
particularly in 


creasingly 


elevated temperatures 
the aircraft industry—it seems likely 
that this infant petrochemical can 
look forward to rapid growth in the 
next few years. 








USING MASS SPECTROMETRY 


IN 


Aromatic Hydrocarbon Analyses 


By J. H. SHIVELY and 
J. J. MORELLO 


WO major advantages have been 
found in the use of the mass spec- 
trometer in determination of aromatic 
hydrocarbons in petroleum naphthas 
I—A method is a 
much practical technique for 
determining the individual Cs through 
than is the chemical 
Although conventional chem- 


ical analyses can be easily used for 


spectrometric 


more 


( aromatics 
method 
total aromatic contents of gasolines, 
naphthas, or selected cuts from frac- 
tional distillations; it is extremely dif- 
ficult to determine the individual con- 
tents 

2—Although the more commonly 
used spectrometric approach is prob- 
ably the one involving ultraviolet 
spectrophotometry, considerable suc- 
cess has been attained in the Beacon, 
N. Y., laboratories of The Texas Co. 
in using a mass spectrometer for de- 
termining benzene, toluene, ethylben- 
zene, xviene, cumene (where there is 
interest in knowing it separately from 
the remaining Cs group), and estimat- 
ing the total amount of the Co aro- 
matic group 

For the Ce through Cs components, 
it has been found that the mass spec- 
trometer method has some attractive 
advantages over the ultraviolet method. 

1—Only one distillation cut instead 
of two has to be separated and ana- 
lyzed 

2—Accurate results are less de- 
pendent upon good quality in the 
fractional distillation. 

3—Mass spectrometry is less sub- 
ject to interferences from 
matic constituents commonly 
in the samples 


non-aro- 
present 


+—Cumene may be included quan- 
titatively in the distillation cut if de- 
sired and determined simultaneously 
with the Cs and lighter compounds. 

One possible disadvantage of the 
method in comparison to the ultraviolet 


procedure is that ortho, meta, and 
para xylene—having almost identical 
mass spectra—are determined as one 
component. However, the ortho, meta, 
para xylene split is frequently not of 
special interest. 

The instrument in use at Beacon is 
a Consolidated Engineering Corp. 
Model 21-101, equipped with auto- 
matic ion-source-temperature control 
and with automatic ionization emis- 
sion control, equivalent to the com- 
pany’s Model 21-102. Liquid samples 
are measured with calibrated ultra- 
micro pipettes and introduced through 
mercury-covered, sintered discs, as de- 
scribed by Taylor and Young,” or 
else they are measured in constant 
volume capillary dippers, as described 
by Purdy and co-workers, and intro- 
duced through a mercury-orifice inlet. 

For preparation of the sample, 500 
ml. of 400° F.-end point, or lighter, 
naphtha are changed to a three-foot 
Podbielniak column testing about 50 
to 60 theoretical plates at total reflux. 
The column is operated at 10% take- 
off up to 135° C. and 5% take-off 
from 135 to 148° C. 

The total distillate up to 148° C. is 
collected for mass spectrometer anal- 
ysis of the Cs and lighter aromatic 
compounds. The bottoms from the dis- 
tillation are collected for the deter- 
mination of the total Cs aromatics. 

If cumene is to be determined sepa- 
rately from the rest of the Cs aromatic 
group, a cut of 155° C. end point 
rather than 148° C. is collected, and 
the column is operated at a 2% take- 
off in the 145 to 155° C. boiling range 
Since this cut will also contain some 
normal propylbenzene, that compound 
is included in computing the mass 
spectrometer results. 

The amounts of benzene, toluene, 
ethylbenzene, xylene, cumene, and 
normal propylbenzene are computed 
by solving six simultaneous linear 
equations involving the mass spectral 
calibration coefficients of the pure 
compounds and the peak heights in 





Table I|—Diagonal Coefficients in Matrix of Calibration Data 


Key Mass or 


Equation Compound Diagonal Coefficient 
I n-Propylbenzene 120 
2 Cumene 105 
Xylene 106 
4 Ethylbenzene 91 


Toluene 
Benzene 


ed 





the mass spectrum of the unknown 
sample at masses 78, 91, 92, 105, 106, 
and 120. 

These peaks in the mass spectrum 
are strictly aromatic peaks. They are 
not contributed to significantly by 
other compounds that are commonly 
present in petroleum naphtha samples 
Some compounds—mainly cyclo ole- 
fins, diolefins, and acetylenes 
tribute very slightly to the benzene 
peak, at mass 78. However, the error 
from this cause will usually not ex- 
ceed 0.1 or 0.2% 


do con- 


benzene. 

Table 1 shows the manner of ar- 
rangement of terms on the diagonal 
in the matrix of calibration coefficients 
for computing the mass spectrometer 
results. Mass 120 is the diagonal term 
in the equation for normal propylben- 
zene. Mass 105 is the diagonal term in 
the equation for cumene, 106 in the 
equation for xylene, 91 for ethylben- 
zene, 92 for toluene, and 78 for 
benzene. 

When the Cs aromatics are not in- 
tentionally included in the distillation 
cut taken for analysis, the equations 
for normal propylbenzene and cumene 
are dropped from the matrix. If there 
has been some slight carryover of 
cumene into the cut, indicated by a 
small peak at mass 120, the partial 
spectrum of cumene is removed from 
the mass spectrum of the sample on 
the basis of the 120 peak; then the Cs 
and lighter compounds are computed 
from the residual mass spectrum. 

Some mass spectrometer results ob- 
tained on knowns are shown in Table 
2. The knowns were prepared by add- 
ing the pure components one at a time 
into a small flask on an analytical bal- 
ance. The non-aromatic portion of the 
knowns was a 400° F.-end point fluid 
catalytically cracked gasoline which 
had been de-aromatized by percolating 
it through silica gel. The results shown 
are averages of two determinations 
The maximum deviation of any value 
from the mean in duplicate determina- 
tions was 0.3. 

As would be expected, the results 
involving the more complicated math- 
ematical solutions, where the Co com- 
ponents are present in the samples, are 
not as good as for the simpler Cs and 
lighter samples 

In Table 2, in samples 1, 2, and 2A, 
the average deviation of all compo- 
nents from synthesis values is 0.2, and 
the maximum deviation of any value 
from the synthesis value is 0.6. In 
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Aromatic Analyses 





Table 2—Analysis of Synthetic Mixtures 


Sample No. 1 
Vol.-% 
Components Syn. 
Benzene 19.8 19.8 
Toluene 20.3 20.4 
Ethylbenzene ae a 
Xylene _ e.. 
Cumene — 
n-Propylbenzene — = 
FCCU Gasoline 59.9 59.8 


Average Deviation from 
Synthesis — 0.1 


Found* 


2 2A 
Vol.-% Vol.-% 
Syn. Found* Syn. Found* 
12.9 12.5 6.4 6.2 
13.0 13.5 6.5 6.8 
3.7 4.3 2.2 2.3 
12.5 12.6 6.3 6.3 
57.9 57.1 78.6 78.4 
— 0.4 - 0.2 


3 3A 
Vol.-% Vol-‘ 
Syn. Found* Syn. Found* 

9.1 9.1 13.4 13.1 
8.8 9.0 13.1 13.3 
6.3 7.3 8.7 9.6 
7.8 6.7 8.9 phe 
3.8 3.9 2.9 8 
3.1 2.9 6.8 6.4 
61.1 61.1 46.2 48.0 
0.4 0.7 


* Average of two determinations. (Maximum deviation of any value from the mean in duplicate determinations was 0.3.) 





samples 3 and 3A, the average devia- 
tion of all components from synthesis 
values is 0.6, and the maximum devia- 
tion of any single value from the cor- 
responding synthesis value is 1.7. 
Xylene runs about 1% high and 
ethylbenzene about 1% low in the 
samples 3 and 3A. 

It may be seen that it is better not 
to include cumene and normal pro- 
pylbenzene in the cut taken for analysis 
if there happens to be no special inter- 
est in determining cumene separately 
from the rést of the Cs group, and if it 
is desired to obtain the best possible 
accuracy in the ethyl benzene-xylene 
split. 

Having determined the Cs and 
lighter aromatic hydrocarbons, and 
possibly cumene (as the case may be), 
the mass spectrum of the bottoms 
from the distillation is obtained for 
estimating the total amount of the re- 
maining Cs aromatic group from the 
mono-isotopic 120 peak. The mono- 





Table 3—Monoisotopic Sensitivi- 
ty Coefficients of Pure C, Aro- 
matic Hydrocarbons 


Pure Compound S.1.12° (div/u) 
Cumene 22.6 
n-Propylbenzene 22.8 
1-Methyl-2-Ethylbenzene 22.5 
1-Methyl-3-Ethylbenzene 24.3 
1-Methyl-4-Ethylbenzene 24.3 
1,2,3-Trimethylbenzene 27.3 
1,2,4-Trimethylbenzene 34.2 
1,3,5-Trimethylbenzene 37.0 
Average Value 26.9 


isotopic 120 peak is used rather than 
the poly-isotopic peak because Cio and 
heavier aromatic hydrocarbons con- 
tribute significantly to the poly-isotopic 
120 peak but not to the mono-isotopic 
120 peak. 

Table 3 shows the mono-isotopic 
sensitivity coefficients or specific in- 
tensities at mass 120 for the different 
Cy aromatic hydrocarbons. It is seen 
that five out of eight values are very 
similar, but that the three trimethyl- 
benzenes give appreciably higher spe- 
cific intensities. The sensitivity coef- 
ficient of 1,3,5-trimethylbenzene is 
70% greater than that of 1-methy!-2- 
ethylbenzene. 

However, analyses by Rossini and 
co-workers": » of seven representative 
crudes and one catalytically cracked 
gasoline indicate that the aromatic Cs 
isomers tend to occur in substantially 
similar ratios. 

Table 4 shows the average sensitiv- 
ity coefficients or integrated specific 
intensities at mass 120 calculated for 
the Cy aromatic group present in the 
seven representative crudes and the 
catalytic cracked gasoline 

It is seen that the agreement is very 
good. The maximum per cent devia- 
tion of any single sensitivity coefficient 
from the mean is 4%. This means that 
if the average sensitivity value is used 
to compute the total Cy aromatics con- 
tent of each of the eight representative 
samples, the maximum error which 
might be expected to occur would be 
4% of the true Co aromatic content. 

It cannot be assumed, a-priori, of 


course, that the Cy aromatic isomers 
in all unknown samples will always be 
present in substantially the same ratios 
as in the eight samples which have 
been discussed. The assumption would 
not be scientific, and for that reason 
the method cannot be thought of as a 
quantitative procedure. 

It is a very useful method, however, 
for following a process or a research 
experiment and can usually be relied 
upon to give a reasonably good esti- 
mate of the total Cy aromatic content. 

The greatest inaccuracy would oc- 
cur in a special case where the only 
isomers present in a sample are 
cumene, normal propylbenzene, and 
1-methyl-2-ethylbenzene. The error 
for such a sample would amount to 
about 30% of the Co aromatics 
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The preceding article is based on informa 
tion developed and work performed at the 
Beacon, N. Y. research laboratories of The 
Texas Co., and presented in the paper 
“Benzene, Toluene, Ethylbenzene, Xylene, 
Cumene, and Total Cs» Aromatic Hydro 
carbons,” by J. H. Shively and J. J. Morello 
it a meeting of the Pittsburgh Conference 
on Analytical Chemistry and Applied 
Spectroscopy in 1952 





Table 4—Monoisotopic Sensitivity Coefficients Calculated for the C, Aromatic Hydrocarbon Group in 7 
Representative Crudes and One Catalytic Cracked Gasoline 





Petroleum 
Greendale 
Ponca, East Bradford, Kawkawlin, Winkler, Midway, Conroe, Cat Cracked 
Okla. Texas Pa. Mich. Texas Calif. Texas Gasoline 
Sensitivity Coefficient 29.7 29.2 31.1 78.9 3.8 9 3 «1 10.0 
Per cent deviation from mean 0.7 2.3 4.0 3.3 3.0 20 0.7 0 2 


Average coefficient; 29.9 
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CASE STUDY 
No. 1001 


OBJECTIVE: 


To increase throughput capacity 
in an 8 ft., 6 in. diameter 
asphalt vacuum still. 


PROBLEM: 


Due to asphalt entrainment, the 
carbon content of the gas-oil 
at feed rates above 3200 bbl. 
per day was too high for satis- 
factory cat-—cracker operation. 


SOLUTION: 

A single 4" thick Yorkmesh 
Demister, installed below the 
top bubble tray, eliminated 
substantially all of the 
asphalt entrainment. 


RESULTS: 

Throughput was increased from 
3200 to 4200 bbl. per day (31% 
increase) while producing 
equivalent or better quality 
gas-oil and asphalt. 


MA Note: For the full story 


of how this 2 

eee *@ 
ter pad increased tower 

capacity 31% while 

improving quality, 

send for case study 

#1001 


To obtain more data on advertised 
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ENTRAINMENT ELIMINATION 
GIVES 31% CAPACITY INCREASE 
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Practical Tips and Ideas for Improving Operations 
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VARIOUS SIZE GAGE FACES can be handled by multiple pin 


Here's a Handy Gage Face Remover 


By JAMES W. ROSS 
Gulf Refining Co.* 


REQUENTLY when gages have 

been in service for a long period 
of time, the gage faces become difficult 
to remove without defacing or dam- 
aging the gage or the instrument panel 
board. Most conventional tools can- 
not get a good grip on the iace with- 
out coming in contact with adjacent 
equipment. 

The simple device shown in the 
photographs has been developed and 
put into use in the Gulf Refining Co., 
Cleves, Ohio, refinery to overcome 
this problem. It is illustrated as used 
on a circular gage face. 

The handle is made from a piece of 
steel, 42 in. wide, %4 in. thick, and 12 
in. long; with a %4-in. hole drilled in 
the middle through which a steel shaft, 
3% in. long by %4 in. in diameter is 
inserted to the mid-point and welded 
securely. 

At each end of this shaft are pieces 
of cold-rolled steel, welded in a posi- 
tion perpendicular to the shaft and 
parallel with each other and the han- 
dle. Each one measures 7 in. long, 
7% in. wide, and “6 in. thick. One 
piece has holes drilled in the following 
locations: two are 6‘4¢ in. apart and 
each equidistant from the shaft center 
line; and a third one is 154 in. toward 
the shaft center line from one of the 
other two holes. 

Ihe other piece has three holes 
drilled in it also, in the following loca- 
tions: two are 578 in. apart and each 
equidistant from the shaft center line; 
and a third one is 1'2 in. toward the 
* Mr. Ross is an instrument repair man at 

the Cleves, Ohio, refinery of Gulf Refin 


ing Co., and a previous contributor to 
these pages 
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shaft center line from one of the 
other two. 

The first-mentioned of these two 
pieces—the one with the outer holes 
646 in. apart—has a set of three steel 
pins inserted in the three holes and 
welded on the top side. These pins are 
“Me in. in diameter and %e in. long. 
The holes are drilled slightly undersize 
so that the pins can be pressed in. 

The second piece—with the outer 





arrangement: tool is shown inserted (left) and removed from gage face 


also has a set of 
three steel pins inserted and welded on 
the top side. In this case, the pins are 
also “46 in. in diameter, but they are 
¥4 in. long with a '%-in.-long taper at 
the outer end, reducing the end diam- 
eter down to Me in. 

As a result, the finished tool can 
accommodate almost any variation in 
dial face. When it is used, the gage 
face is drilled with a *¢-in. drill, the 
pins of the tool inserted (as shown in 
the photograph) and the dial face is 
removed quickly, with no damage. 


holes 57s in. apart 


Tips on Ball Bearing Maintenance 


HAFT bearings play an important 
part in the service life of an elec- 
tric motor or a pump. Proper fit, in- 
stallation, and lubrication all are im- 
portant factors in getting good service. 
A series of short articles in this sec- 
tion, begun some months ago, have 
presented questions and answers on 
this subject. They were a portion of a 
seminar on the problem conducted at 
the Aruba, Netherlands West Indies, 
refinery of Lago Oil & Transport Co., 
by Mr. Jack Cannon, Continental 
Electric Co., and made available to the 
readers of PETROLEUM PROCESSING by 
the oil company. 

Specific problems have been pretty 
well covered in the last six articles. 
This month’s questions and answers 
deal with general and miscellaneous 
topics: 

If you have a lock-washer which 
has been used many times, and you 
are not sure which tangs have been 
used before, should this lock-washer 
be thrown away? 

Yes, it is best to play safe. 

Do all ball bearings have cages? 

As far as we know, they all do. 

What is the amount of clearance be- 


tween the balls and the inner and 
outer races? 

There is no definite amount that can 
be given. It is a matter of tenths of 
thousandths of an inch, and it can be 
felt rather than measured. 

What is the proper temperature at 
which a ball bearing should operate? 

It all depends upon operating condi- 
tions. If the shaft is cool or at room 
temperature, then the bearing should 
operate at a slightly higher tempera- 
ture. If the shaft is hot, then naturally 
the bearing will operate at a still 
slightly hotter temperature. A properly 
fitted bearing, with sufficient internal 
looseness, will not add much heat to 
the temperature of the shaft. 

Should water-cooling lines he re 
moved from pump housings using ball 
bearings? 

It is not necessary or proper to re 
move them until you have tried to run 
them without any water. Oftentimes a 
water-jacketed pump housing will not 
permit the housing bore to expand to 
the amount necessary for the expan- 
sion of the outer race of the ball bear- 
ing. In this case, it is much better if 
the water is shut off than if more water 
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ARC 


FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 
B steel ball bearing Swing Joints are de- 
signed specifically for refinery service on 
loading and unloading lines handling gaso- 
line, oil, lube oil, LP gas, petrochemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2 
24%", 3 S"« 


’ 


BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, —40°F. to +225 F. 


SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 
the field 


ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda- 
tions ON joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies 
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Send for a copy of new 

Catalog No. 400 containing 

complete information on 

Berco Swing Joints. BARCO 

MANUFACTURING CO., 559€ 

Hough St., Barrington, Ill. 
(A Chicago Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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were put through the bearing housing 

What trouble can you have 
bearings that have filler slots? 

The balls rotate so close to the sharp 
edges of the filler slots that if the 
bearing is slightly cocked on the shaft 
or housing, or if there is some thrust 
on the bearing in either direction, 
then the balls may become chipped 
when passing the filler slots. 


with 


What are ball bearing cages made 
of? 

They are usually made from a soft 
steel stamping. Sometimes they are 
made from a bronze stamping and 
sometimes, in the case of angular con- 
tact bearings, the cages are made of 
Micarta—which is laminated 
Bakelite. 


If a pair of angular contact bear- 


canvas 


ings are not matched, cen you put a 
shim between the inner races to keep 
them from binding? 

This is almost an impossible rem- 
edy, because the shim stock available 
usually starts at 0.003 in. thick, which 
may be too much for proper matching 
Further, if the bearings have not been 
properly faced by the manufacturer 
for duplex mounting, thea shimming 
will do very little good 

Why are duplex 
DS, Dt. oF OF? 

Bearings so marked on the box can 
be arranged in pairs. The term D.B 
means “back to back” and the heavy 
shoulders of the inner and outer races 
must be each other. D.T. 
means “in tandem” and the heavy 
shoulders of the inner and outer races 
should always be down, because these 
bearings are mounted in a vertical po- 
sition. This means that these bearings 
will carry heavy loads always in the 
down position or direction, and no 
thrust in the upward direction. The 


marked 


he aiines 


against 


term D.F. means “face to face.” This 
arrangement is usually used in ma- 
chine tools. The narrow edges or 


shoulders of the outer race must al- 
ways be toward each other. 


How 


cleaned? 


should used bearings be 

After a bearing has been removed 
from the shaft, it should never be used 
again unless there is no other bearing 
available. If this condition arises, then 
you may clean the bearing by swishing 
it up and down in a bucket of clean, 
warm kerosene or re-run oil. Never 
use an air hose to dry or blow out the 
bearing. When the bearing looks clean, 
wrap it in a clean cloth to allow it to 
drain. Then squirt some clean, light 
oil around the balls and carefully and 
gently rotate the outer race while hold- 
ing the inner race. If the bearing feels 
smooth and the ball tracks look clean, 
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then there is a chance that this used 
bearing may be fit for further opera- 
tion. 

Why don't the manufacturers of 
locknuts make the face 
square with the threads? 

It would cost a lot more money to 


absolutely 


perform this extra Operation. It is not 
necessary that the face be absolutely 
square with the threads, because you 


should not tighten the locknut so much 
that it would begin to bend the shaft. 

Can a ball bearing generate enough 
heat to cause the failure of the wind- 
ing in an electric motor? 

In practically all cases the answer ts 
“No.” If the bearing becomes so hot, 
however, as to set fire to the grease, it 
may burn the insulation off the wind- 
ings. But this is a very rare occurrence 
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SIMPLE OPERATION of continuous vapor pressure indicator is shown in this 
schematic drawing 


Faster Vapor Pressures in the Plant 


N important characteristic of fuels 
é Is Vapor pressure. An instrument 
has been developed recently by Stand- 
ard Oil Co. (Indiana) 
mit accurate 


which will per- 
monitoring of process 
operations. Its advantages over the 
previously used laboratory 
ments are two-fold. 

1—It has higher 


psi. VS. 


measure- 


accuracy: 0.1 
=0.3 psi., the best that could 
be attained in the laboratory. 
2—Faster and far less time-consum 
ing, it tells the operator the value of 
the vapor pressure continually, so he 
can blend materials to meet specifica- 
tions, cut down on re-runs, and make 
the most economical blends to achieve 
a low cost product with full assurance 
it will meet the quality standards. 
Besides use in gasoline blending, 
the instrument can be used for product 
identification where a line is carrying 
products differing in vapor pressure 
and it is necessary to know which 
product is in the line. Where a product 
has been washed or diluted with a sol- 
vent, the vapor pressure is a measure 
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of the solvent remaining in the prod- 
uct. 

Principle of operation is as follows 
Vapor pressure is proportional to tem- 
perature, and it is therefore necessary 
to place all the measuring components 
of the instrument in a very accurately 
controlled constant temperature bath 
[he bath temperature will also deter- 
mine the absolute value of the vapor 
pressure being measured 

The device is shown schematically 
in the drawing. The first component of 
the instrument is a pump which sends 
liquid into the instrument at a constant 
flow rate. This liquid passes through a 
coil of copper tubing, immersed in the 
bath, and is thus brought up to essen- 
tially bath temperature. It then flows 
at a constant rate at Constant tempera- 
ture into the vapor pressure chamber 

The height of the 
chamber 


liquid in this 
is controlled by a sensitive 
float valve so that when the level gets 
too high the valve will open to allow 
discharge to an atmospheric sump 
Vapor pressure is measured by a gage 


(lo obtain mere 


data on advertised products see page 


PRACTICAL 
SULFUR 


ANALYSIS 





Accurate Results 
in 3 MINUTES with the 
DIETERT-DETROIT 


SULFUR 
DETERMINATOR 





bee 


No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 
to or better than any other method. 


APPLICATIONS 


Metals and Ores 

Fuel Oil and Lubricants 
Solid Fuels and Greases 
Rubber and Plastics 
Inorganic Sulfates 
Organic Chemicals 


FEATURES 


Lowest First Cost 
Simple Operation 
Exact End Point 
Visible Reagents 
Efficient Bubbler 
Meets A.S.T.M. Spec. 


Let our chemists suggest a complete ready-to- 
go set-up to solve your sulfur analysis problems. 






CONTROL EQUIPMENT 


PDIETERH 


9330 ROSELAWN «+ DETROIT 4, MICH. 
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CHART YOUR LJUNGSTROM SAVINGS HERE 
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FIRING RATE — BOL STREAM DAY FUEL SAVINGS ~ $1000/¥8 


Start at the firing rate in your process units . . . allow a reasonable 
amount of air preheat (the higher the preheat, the more you'll save) 
and look to the left for fuel savings. To convert that figure 
to cash move to the right to your fuel cost line, and check your 
savings directly below. 


The savings you'll discover for yourself are not fantasy, either. 
They simply prove why a Ljungstrom Air Preheater will pay for 
itself in eighteen months...a year ...even nine months or less 

in fuel savings alone! 


And that isn’t all. When you add to this the increased production 
higher product quality .. . decreased furnace maintenance 
typical of operations including a Ljungstrom — you'll see why the 
Ljungstrom Air Preheater can be the oustanding factor in your 
refinery for top economy and throughput. Write today for full details. 


The Air Preheater Corporation 49 3 42nd street, New York 17, N. Y. 
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connected to the liquid portion of the 
chamber. 

Theoretically, this is all that 1s 
needed to measure the vapor pressure. 
Practically, however, most liquids at 
the point of measurement contain a 
small amount of dissolved air. If this 
air were allowed to accumulate, the 
vapor pressure in the chamber would 
not be a true measurement of the 
vapor pressure of the liquid since it 
would include the partial pressure of 
the air. The vent line, a small capillary 
tube, continually bleeds off a small 
amount of the vapor and the air be- 
fore it can accumulate enough to af- 
fect the readings of the instrument. 

The electrical portions of the device 
include heaters for the bath with very 
exact temperature control. The sen- 
sitivity of these controls is +0.002 
degrees. Pressure is measured by an 
electric pressure unit which is con- 
nected to an electronic recorder by a 
pneumatic pressure gage. 

Ihe instrument is now being meade 
available to others by a license under 
Standard Oil Co. (Indiana) patent 
rights to Precision Scientific Co. 


* This information has been taken from 
“Some Recent Developments of Instru 
ments for the Petroleum Industry,” T. A 
Abbott and R. B. Jacobs, Standard Oil 
Co. (Indiana), presented at a meeting of 
the Western Petroleum Refiners Ass’n. in 
Chicago in 1953. 





What's the Answer? 


“How do you control the tem- 
perature of asphalt while you’re 
blowing it and still maintain a 
reasonable production rate?” This 
question was posed to us not long 
ago by a refiner in an East Coast 
state. Have you got an answer for 
him? If so, why not pass it along? 
There might be some one else 
who also has had such a problem 
but just hasn’t asked about it. 

Or, maybe you have a problem 
of your own, perhaps in mainte- 
nance instead of processing. Send 
it in. We'll be glad to try and find 
a solution for you. 

Make this department work for 
you by contributing to it. We'll 
pay at our current space rates— 
or better if your idea is hot. Don’t 
worry about your writing ability. 
Chat’s our job. Drawings or pho- 
tographs are always helpful, too. 


Send your contributions to: 
Plant Practices Editor 
PETROLEUM PROCESSING 

330 West 42nd Street 

New York 36, N. Y. 
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You can cut 


“UNACCOUNTABLE 
LOSSES!” 


If your process involves the storage of liquids in tanks, 
then one of the first places to look for an “unaccountable loss” 
is in the gauging of your tanks. 


FIG. 2500 SERIES 
GAUGE HEAD 


“VAREC” Automatic Tank Gauging applies a new 
principle to a time-tested method of gauge operation that 
assures dependable accuracy and simplified reading. 

It will also save time and manpower. There is “WAREC” 
Automatic Gauging Equipment for hign and low 

pressures and all gauging requirements. 

Plan this money-saving step today, send for full details 

on “VAREC” Automatic Gauging Equipment. Fill 

out this convenient coupon or request on your letterhead. 


PROVED APs 
’ 
o 





THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA 
Cable Address: VAREC COMPTON (CAL. U.S.A.) All Codes 


SALES OFFICE AT: 


Boston 11, Moss Minneapolis, Minn St. Louis 20, Mo 
Chicago 64, Ill New York 7, N. Y Seattle, Wash. 
Detroit 26, Mich Pittsburgh 19, Pa Tulsa 9, Okla 
Houston, Texas San Francisco, Calif 


FOREIGN SALES AGENCIES AT: 
ARGENTINA, Buenos Aires H. Hennequin & Cia. Av. Belgrano 881 


BELGIUM, Brussels Etab. Emeric Kroch, 75 Blvd. Clovis 
BRAZIL, Rio de Janerio Sociedad Importadora de Equip., Av. Calogeras No. 15-7 $/708 
CANADA, Montreal Peacock Bros. Ltd. Town of Lo Salle 
CANADA, Toronto J. F. Comer Co., 508 Federal Bidg., 85 Richmond St. West 
HAWAII, Honolulu Allan R. Duvall, 1171 Hopaka St., P.O. Box 33 
HOLLAND, Amsterdam C Comprimo N. V. Amstel 21C 
JAPAN, Tokyo American Japan Trading Co., 213 Chrom Ginza Chuo-Ku 
MEXICO, Mexico City 4, D.F. Schultz y Cia., S.A., Col. San Rafael, Sullivan 119 
SWBOEN, Stockholm Kemi-Intressen, P.O. Box 16363 
SWITZERLAND, Zurich Urania-Acessories, Newmuhlequai 24 
VENEZUELA, Barcelona Waldrip-Campbell, Apartado 30 
VENEZUELA, Marcaibo Waldrip-Campbell, Apartado de Correo 594 

FOREIGN MANUFACTURING LICENSEES: 
ENGLAND, London Wm. Neil & Son, Ltd., 38 Victoria St. S.W.1 
FRANCE, Poris Compagnie Tech. des Petroles, 134 Blvd. Haussman 







MAIL COUPON NOW FOR NEW BULLETIN CP-3501 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 N. Alameda Street, P. O. Box 231 
Compton, California, U.S.A. 
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St. and No. | 
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| City and State 25-1 


(To obtain more data on advertised products see page 588) 561 








1. Leaves no deposits 
Being ashless, Du Pont Fuel Oil Additive No. 2 leaves 


no combustion chamber deposits to cause operating 


difficulties. 


2. Gives added flexibility 

To help you gain added flexibility and capacity in 
diesel fuel production, Fuel Oil Additive No. 2 en- 
ables you to blend cat-cracked and straight-run stocks, 


without sacrificing stability in the blend. 


3. Upgrades heavy oils 

This additive can help you upgrade your heavy dis- 
tillate fuel oils because it allows a certain amount of 
these heavy oils to be blended in the diesel fuel 


without affecting filterability. 


4. Prevents clogging 
Du Pont Fuel Oil Additive No. 2 not only retards the 
formation of insoluble residues, but also reduces the 


particle size of those insoluble residues that are 





formed and thus reduces clogging of diesel filter 
screens. Highly concentrated, Fuel Oil Additive No. 2 
will produce desired results at the lowest possible cost. 

Storage tests show that in all cases this additive— 


originally developed as a stabilizer and dispersant 





for distillate heating oils—gives best results when 
added at the refinery to freshly prepared stocks. 
Free samples and more detailed information on 
Fuel Oil Additive No. 2 are available from any 
DuPont Petroleum Chemicals Division representa- 


tive or regional office. 


MCS u 5 Par OFF 
Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


)U PONT DE NEMOURS & COMPANY (INC 


) 


wor 


(lo obtain more data on advertised products see page 588) 
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PERCENT WEIGHT 
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AROMATIC / RESIN 


NAPHTHENIC / AROMATIC 
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FIG. 1 
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FIG. 2 
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Composition of East Texas short residue slack wax 
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relationship of melting point; 


} 


relationship of yield of high melt wax 


Producing High Melting Point Waxes 
From Distillation Residue Materials 


(;' NERALLY, hydrocarbon waxes 
are produced (separated) from 


oily wax masses recovered from pe 


troleum lubricating oil base stocks 
during the treatment of such lubri 


cating oil stocks to remove materials 
which markedly reduce the fluidity of 
the oil when it is cooled to low tem- 
peratures, such as O° (¢ 

In order to produce lubricating oils 
with given 
the base stock is generally first separ- 
ated into different fractions by distilla- 
tion, under reduced pressure, and the 


viscosity characteristics, 
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is well as the resid 
subsequently “de 
to remove the higher melting 
hydrocarbons present and to produce 
an oil with a suitable pour point 

In the case of stocks which contain 


distillate fractions 
ual fraction, are 


waxed’ 


aromatic and resinous materials, these 
are usually removed by de-asphalting 
with a light-boiling hydrocarbon and 
extracting with a 
such as furfural, phenol, and the like 
such treatment being generally carried 
out before the dewaxing 
The dewaxing may be 


selective solvent, 


effected 





By Peter J. Gaylor, Patent Attorney, Newark, N. J. 





simply by chilling the waxy oil frac- 
tion to crystallize the higher melting 
hydrocarbons present therein, and 
pressing, filtering or centrifuging to 
separate the oil from the wax, which 
“slack” 


is called 


wax or crude wax 
and which is an oily wax mass of 
solidified hydrocarbons and _ liquid 


hydrocarbons entrained in it. 

By the well-known “sweating’ 
operating, the oils (liquid hydrocar- 
bons) may be at least partially re- 
moved from the slack or crude wax, 
thereby yielding a harder wax prod 
uct, the so-called wax, and a 
wax product, termed 
wax, which is a soft wax. 


“scale” 
still more oily 
slop” 

Essentially the 
may be effected in the presence of an 
inert diluent, such as a light hydro 
carbon propane, butane, etc or in 


same separations 


the presence of various erganic solv- 
which may exert preferential 
solvent action for one type of hydro 
carbons present another type 
present, such as methyl ethyl ketone, 
benzene, toluene, 
thereof, as is 


ents 
Ove! 


acetone, etc., and 
mixtures well known 
and practiced in the art, with appro- 
priate selection of dewaxing tempera- 
tures for the waxy oil and of de- 
oiling temperatures for 
oily wax. 


de-oiling the 
The lower melting paraffin waxes 
are obtained from the lower boiling 
distillate fractions, while the higher 
melting paraffin waxes are derived 
from the higher boiling distillate frac 
tions. However, the hardness of the 
deoiled distillate wax becomes less as 
higher boiling and 
higher molecular weight distillate frac 


the heavier, 1.e., 
tions are utilized as a source of the 
Wax 

In the case of the residual material 
from the vacuum distillation, the 
waxes obtained therefrom are of still 
higher weight, but appear 
to be of an entirely different character, 
thei 
thereof is obtained which, to the un 


molecular 


nature being such that a mass 
aided eye, appears to have no crystal 
line character and to be amorphous, 
having somewhat plastic characteris- 
tics, and having refractive indices in 
dicating the principal components to 
be non-straight chain 
a mixture of isoparaffinic 


hydrocarbons 
und to be 
naphthenic and 


bons 


aromatic hydrocar 

Magnification reveals a miucrocrys 
talline structure, hence the name “mi 
crocrystalline”’ wax. Heretofore, if 
the presence of high melting, hard, 
such 
minor 


crystalline waxes in microcrys 


talline waxes even in propo! 
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tions was suspected, no satisfactory 
means of separating them, particularly 
in practical commercial quantities, 
was known 

It has been proposed in U. S. Patent 
No. 2,306,201 to prepare high melt- 
ductile hydrocarbon 
waxes from high boiling waxy ma- 
terials of the character of distillation 
distillation 
under vacuum all of the material hav- 
ing a flash point of at least 500° F., 
and then to dissolve the 20% to 50% 


ing, oil-free, 


residues by removing by 


bottoms therefrom in ethylene dichlo- 
precipitate a suitable high 
ductile wax from the solu- 
tion at a temperature of about 80° | 


ride and 
melting 


The wax thus obtained has a re- 
fractive index which clearly charac- 
terizes it as being essentially free from 
straight-chain paraffin hydrocarbons 

Although higher melting waxes may 
be obtained by this process, they are 
still microcrystalline in character and 
are not suitable for those uses where 
crystalline waxes are desired, though 
being admirably suited to other uses 
as disclosed in the patent. However, 
applications for hydrocar- 
bon waxes where it is desirable that 
the wax have a higher melting point 
than that of the crystalline paraffin 
waxes obtainable from the distillate 
fractions and yet have hardness and 
other physical characteristics corres- 
ponding to those of the crystalline 
paraffin waxes and not of the micro- 
crystalline waxes. 

In U. S. Patent 2,668,140 issued 
to Shell Development Company, a 
process is described for recovering 
high melting crystalline waxes from 
higher molecular weight fractions of 
(particularly residual) 
stocks The wax is claimed to be 
improved in plastic properties. 

[he process involves taking a de- 
asphaltized, selective solvent-extracted 
paraffinic-naphthenic short residue 
crude wax and dissolving it in a de- 
waxing solvent, such as methyl ethyl 
ketone-toluene-benzene, at an elevated 
temperature, cooling the solution to 
about 40°-60° F. to precipitate a high 
melting microcrystalline hydrocarbon 
wax, separating this wax by filtration 
and dissolving it in a dewaxing solv- 
ent in the proportion of 5 volumes 
of solvent per volume of wax, at an 
elevated temperature at least as high 
as 100° F, to recover a high melting 
hard hydrocarbon wax, then cooling 
the separated remaining solution to 
about 40°-60° F to precipitate out 
a relatively high melting, plastic hy- 
drocarbon wax, and finally separating 
the wax from the solution by filtration. 
The wax separated at 100° F consists 
essentially of normal and iso paraffinic 


there are 


petroleum 
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hydrocarbons, the normal paraffin con- 
tent being at least 75%-98%. 

Fig. 1 is a graphical representation 
of the composition of East Texas short 
residue slack wax, showing the per- 
centages of the various types of com- 
ponents present as a function of their 
molecular weights. 

Fig. 2 is a graph (left) showing 
the relationship between the melting 
points of the wax products and the 
filtration temperatures for the frac- 
tionation of a microcrystalline wax 
into a high melting wax and a plastic 
wax, and a graph (right) showing 
the relationship between the yield of 
high melting wax and the filtration 
temperature for the fractionation of 
a microcrystalline wax into a high 
melting wax and a plastic wax. 


Patents Issued Recently 


The following classified listing 
gives the patent 
entee, or assignee, and a brief 
description of all patents believed 
to be of interest to the petroleum 
processing industries, as contain- 
ed in the Official Gazette of the 
U. S. Patent Office for January 
26, February 2, 9, 16 and 23, 
1954, Vol. 678, No. 4, and Vol. 
679, Nos. 1-4. 


number, pat- 


PROCESSES 


Refining 


Re 23,777 (Phillips Petroleum Co.) Pebble-heating 
chamber for pebble heaters 

2,667,407 (Standard Oil Development Co.) Liquid 
liquid contact method and apparatus, using rotat 
ing plates 

2,667,447 (Standard Oil Development Co.) Ketone 
dewaxing process 

2,667,449 (Lummus Co.) Heater for hydrocarbon 
fluids 

2,668,139 (Hudson Enginee 
natural gas feed 

2,668,140 (Shell Development Co.) Preparation of 
hard paraffin waxes of high melting point from 
deasphaltized extracted wax 

2,668,141 (Aktiebolaget Separator-Nobel Process 
of dewaxing petroleum oils and the like, using 
auxiliary liquid in centrifuge 

Re 23,779 (California Research Corp.) Selective 
solvent extraction of petroleum for aromatics 

2,668,598 (Imperial Chemical Industries, Ltd.) Ap- 
paratus for removing gases from a liquid 

2,668,748 (Phillips Petroleum Co.) Removal of 
acidic substances from fluid mixtures by aqueous 
amine solutions and the prevention of corrosion 
therein, using lily extract 

2,668,756 (Phillips Petroleum Co.) Method of and 
apparatus for liquid-liquid contacting (high veloc 
ity film) 

2,669,438 (California Research Corp.) Liquid mixer 
and method of mixing. 
2,669,505 (Standard Oil Development Co.) Con 
tacting plate for liquid-liquid extraction tower 
2,669,506 (Phillips Petroleum Co.) Pebble-feeding 
apparatus for pebble heaters 

2,669,538 (Standard Oil Development Co.) Sepa 
ration of vapors and viscous liquids 

2,669,539 (Foster Wheeler Corp.) Propane deas- 
phaiting of crude residua of hydrocarbon oil 

2,670,083 (Phillips Petroleum Co.) Removal of fil 
trate from filter cakes 

2,670,132 (Wladzia G. Podbielniak) Centrifugal 
counter-current contact apparatus 

2,670,317 (Universal Oil Products Co.) Extraction 
of oil and asphalt from solid substances 

2,670,318 (California Research Corp.) Wax-oil sep 

aration process. 


ing Corp.) Fractionating 


2,670,319 (Pure Oil Co.) Preventing the develop 
ment of sourness certain petroleum liquids dur 
ing distillation by presence of stable peroxide 


2,670,343 (Shell Development Co.) Complex-form 
ing crystallization process, using urea 

2,670,344 (Shell Development Co.) Separation of 
hydrocarbons with thiourea 

Catalysts 

2,667,404 (Universal Oil Products Co.) Manufac- 
ture of alumina particles 

2,667,461 (Standard Oil Development Co.-Del.) 


Method of making platinum-containing catalysts, 
using HI 

668,798 (Socony-Vacuum Oil Co.) Reactivation 
of siliceous cracking catalyst poisoned with nickel 
669,531 CUniversal Oil Products Co.) Removal 
of spent polymerization cata 
2.669.547 (Houdry Process Corp.) Gel powder 
preparation 


tv 





Conversions 


2,667,448 (Standard Oil Development Co.) Han 
dling finely divided solids 

667,521 (Phillips Petroleum Co.) Catalytic poly 
merization in fluidized bed 

2,668,142 (Standard Oil Co.-Ohio) Reforming proc 
ess and catalysts (chromia-alumina-antimony ox 
ide, etc.) 

668.755 (M. W. Kellogg ¢ ) Plug-type control 
valve for fluidized catalyst conversion system 
2.668.790 (Shell Development (¢ Isomerization 
of paraffin wax with platinum catalyst 
668,791-2 (Gyro Process Co.) Control of gas 
production in the vapor phase conversion of 
liquid hydrocarbons 
2.668.793 (Gyro Process ¢ 


te 


Apparatus for vapor 


phase conversion of hydrocarbons at constant 
temperatures 

2.668.866 (Shell Development Co.) Isomerization 
of paraffin wax in presence of hydrogen and plati 
num catalyst 

2,669,540 (Houdry Process Cory Process employ- 
ing fluent solid part 

2,669,591 (Phillips Petroleum ( ) Process for 
conversion of hydr rbons with mbustion gas 


and finely divided cata 


2,669,974 (Carsten Johnsen) Apparatus 


nd fluidized powder streams 








for treating gaseou 

2,670,193 (M. W. Kellogg Co.) Controlling flow 
f fluidized solids 

2,679.278 (Houdry Process Corp.) Apparatus for 
controlling bed depth ir ynversion systems 


2,670,320 (Universal Oil Products Co.) Conversion 
of hydrocarbons with a HF catalyst,?the reform- 
ing of the gasoline fraction and the regeneration 
of the HF with hydrogen from the reforming zone 

2,670,321 Glacque C. Morrell) Conversion of hydro- 
carbons with an active silica-titania composited 
catalyst mixture 

2,670,322 (Standard Oil Development Co.) Naphtha 
reforming by pretreating naphtha with olefinic 
gases in contact with hydr er 


2,670,392 (The Texas Co.) Polymerization of ole 
fins with sulfuric acid in prese e of isoparaffin 
2,670,393 (Universit f Notre Dame, Du Lac) 
Polymerization of isobutene wit anhydrous sul 


fur trioxide catalyst 


Hydrocarbon Synthesis 


2.667.410 (Phillips Petroleum (¢ Apparatus for 









reforming hydr arbor gases t reaction with 
steam 

2,668,101 (National Cylinder Gas ¢ Method of 
preparing continuousl rixtures f hydrogen 
and carbon oxides by reforming h carbons 

2.668.425 (M. W. Kellogg Co.) Removing impuri 
ties from a gas liquefactior tem with aid of 
extraneous gas stream (oxygen) 

2,670,280 (Koppers ¢ Inc.) Method and appara- 
tus for producing mbustible (carbon monoxide 
containing) gases from pow 1 fuels 

2,670,364 (Standard Oil Development Co.) Regen 
eration of iron hydrocarbon synthesis catalyst 

2,670,365 (Standard Oil De t nt Co.) Hydro 
carbon synthesis process sing Alundum carrier 

2,670,378 (Stanolind Oil i Gas ( Method for 
converting oxygenated or hen als in hydro 


carbon synthesis 


PRODUCTS 


+ 

Chemical 

2,667,234 (Koppers Co., I Acetylene separation 
process, using phosphor est 

2,667,403 (Frank J. Sowa) Method of producing 
monoammino boron trifluoride 

2,667,450 (Phillips Petroleum Co.) Separation of 
aldehydes from alif hydrocarbons by azeo 
tropic distillation perflu ompounds 





2.667.463 (Shell Development ¢ terpolymer of 
cyclodiolefine and an unsaturated ester 

2,667,471 (Sun Oil Co E ilsion polymerizatior 
of butadiene-1,3 compounds 

2,667,472 (United States Rubber Co.) Shortstop- 
ping of butadiene-styrene emulsion polymerization 
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2,667,495-6 (Standard Oil Co.-Ind.) Alkenylation 


of thiopenes, using alkane sulfon acid, etc 
2,667,502 (Stanolind Oil and Gas Co.) Purifying 
synthetic water-soluble carboxylic acids 


2,667,508 (Standard Oil Co.-Ind.) Preparation of 

carboxylic acids from allylic compounds 

667,512 (Shell Development Co.) Halogenated 

cyclic ketones and method for their production 

2,667,513 (Union Oil Co.) Manufacture of formalde 
hyde by oxidation of methane, etc 

2,667,514 (Standard Oil Development Co.) De 


cobalting oxo aldehydes with ion exchange resins 

2,667,515 (Standard Oil Development Co.) Prepa 
ration of methyl mercaptan from dimethyl sul 
hide 

2,667,519 (Standard Oil Development Co.) Alkyla 
tion of aromatics, using halide catalyst 

2.668.097 Shell Development Co.) Continuous 
electrometric ttrat 

2,668,163 (Phillips Petroleum Co.) Alkenyl hydro 
peroxymethanes as polymerization catalysts 

2,668,173 (Tide Water Associated Oil Co.) Treat- 
ment f acid mixtures to produce polybasic 
acids 


2,668,181 (Standard Oil Development Co.) Produc- 





tion of alcohols fror efin and peroxide 
2.668.752 («f d Machinery hemical Corp.) 
Process for the f juctior f carbon disulfide 
from dr ul ind Ifur vapor 
2.668 8 (Standard O Development ¢ ) Process 





2.668.863 (Standard Oil De pment Co.) Purifica 
tion of alcohols with caustic alkal 

2,668,865 (Sun Oil ¢ ) Alkylation of isoparaffins 
with napththenes p alkyl cyclohexane) 

2,669,504 (Gaylord Herbert Halvorson) Method for 
determining sulf ntent by mbustion 

>. 669.50 Standard Oil Development Co.) Stabil- 
ized I ri compositions ontaining alKOXy 
pher ind rcapto alkanoic acids 

2,669.526 (Standard Oil Des lopment ¢ ) Diolefin 
polymer ena nposit having a stabilized 
drying rate and method for preparing same 

2,669,541 (Standard Oil De lopment Co.) Extrac 
tive Jistillat f y € and 
p-t Idehyde 

2.669.555 (S \ n Oil ¢ Homo pol ers 
f alkyl N t 

2.669. 586 S \ oO ( Sel tive x1 
dation pr r thylene radical 

ynta 

669.588 (S D ( Production of 
bis (hydroxyva « nd 

2.669.589 (Sta Oil D t nt ¢ Alcohol 

nthes (ca n) 

2,670 4 «Ss io 1 Gas Co.) Extractive 
distillatior pr s for separatir MEK and 
ethano 

2,670,366 (Stanol i Oil and Gas € ) Process for 
regeneratir rboxyl is from their salts 
using i COs extr 
670.3% Califor ai Re irch Corp Preparation 
of esters fa iney phor i | 

2.670.369 ( R h ¢ Phospho 

am acid 

2.670.370 (Ca Rese ( p.) Oxidation of 
ertain t j acids and 
amides 

2.670.379 (Dist rs ¢ Ltd Manufacture of un 
saturated aldehydes t xidation of olefin in 
presence f Se 

2,670.380-1 Dis rs Ltd.) Oxidation of 
olefins in pres¢ f Se and pper salt 

2.670.384 (Research ( | Acet ne peroxides 

2.670.385 Tt Tex ( Pr ss for preparing 
alcohols from f CO and hydrogen with 

arbon catalvst 

2,670,386 (Allied Cher & Dye Corp.) Produc 
tion of alcohols | r t turated alcoho 
with ethvlene 

2.670.390 (Universal O Products Co.) Catalvzed 
condensatior f iromat mp nds with wun 
saturated orevar compounds 
2,670,391 (Standard Oj] ¢ Ind.) Recovery of 
ethylene fron < ' rubt vith sulfonic 
acid 

Fuels 
2.667.446 (Phillips Petroleum ¢ Manufacture of 
high octane line by lepentanizir solvent 


extractior et 


2,668,522 (Standard Oil Development Co.) Motor 


gasoline rdditive ntainir dimethyl carbinal 
ind d propvl ether 

2.669.509 (Texa De lopment Corp.) Process for 
sifvine carbona A te 

2.670.082 (Robert G. Dunn and Robert F. Heiser) 
Alcohol injection system for deicing aircraft fuel 
filters and str rs 

Lubri 

ubricants 

2,668,098 (Standard Oil ( Ind G normally 

=. 1 hydr xa ate 

2.668.145 (She D t t ¢ Lubricating 
yMpositions 1 ¢ npound 

2.668.146 (Standard Oj] ( Ind Metal-working 
emulsifiat ! ainir sulfonate 
naphther 

2.668.848 (Socor Vacu oO ( Synthet lu- 
bricants by reacting adir monoester with glycol 
and tt i 

2.669.543 (Cargill Inc Lubricant rease from 
oxidized hydrocarbor 
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TEMPERATURE 
RECORDING... 


Newly designed, Model’’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550 °F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 


temperature Recorders and In- co > 
dicators. ee seems 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK * CHICAGO « SARNIA, ONTARIO 
























Model “1000” 


TWh 


Tune in“SUSPENSE!”...CBS Radio Mondays... CBS Television Tuesdays 


ERATURE RECORDERS* 

















HIGHEST PURITY 








TWO OUTSTANDING GRADES OF — 


SUBLIMED 
ANHYDROUS ALUMINUM CHLORIDE 


THE PUREST COMMERCIAL MATERIAL AVAILABLE 
— SPECIFICATIONS — 


1. RESUBLIMED GRADE: 
COLOR: White to very Lt. Yellow WATER INSOLUBLE: None 
SUBLIMINATION: Min. 99% gran. or lump HEAVY METALS None 
Min. 98.5°% powder IRON CONTENT: Max. 0.! 


2. TECHNICAL GRADE (SUBLIMED): 
COLOR: Lt. Yellow to Gray WATER INSOLUBLE: Max. 1 


SUBLIMINATION: Min. 98° % gran. or lump HEAVY METALS Trace 
Min. 97.5°% powder IRON CONTENT: Max. 0.05 


Both Grades May Be Had In Standard Or Special Particle Sizes 


WRITE FOR OUR COMPLETE TECHNICAL CATALOG 





OHIO-APEX DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
NITRO, WEST VIRGINIA 





oil 








(To obtain more data on advertised products see page 588) 
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2.669.544 (California Research Corp.) Benzo- 
thiazyl sulfenamides in lubricants containing 
silver-corrosive sulfur 

2,669,560 (Sun Oil Co.) Sulfuration of mineral oil 
with sulfur in presence of dine 

2.670.330 (Gulf Research & Development Co.) Cut 

r sulfur solution and 


ting oils conta ng stable 


phosphatide 













° ° 
Specialties 
2,667,408 (Sinclair Refining ( Prevention of 
| rust with xidized microcrystalline wax 
2,667,425 (Presque Is Laboratories and Manufac 
| turing. Inc.) Self-extinguishing asphalt compos 
| tion containing antimony oxide and chlorpar 
| affin 
| 667,457 (Stanolind Oil and Gas Co.) Method for 
producing gels destructible by acid 
| 2.668.100 (National Aluminate Corp.) Corrosion 
| nhibitor for liquid hydrocarbons (solicylic salt 
| of glyoxalidine) 
2,668,103 (Phillips Petroleum (¢ ) Disulfides as 
| synergists for 2,.4-D 
2.669.525 (Standard Oil (¢ Ind.) Bitumen and 
| polyvalent metal hydrocar r | sulfonate com 
position and process of making same 
2.670.323 (California Resear Corp.) Low melting 
l-free paraff vax 
° 
Miscellaneous 
| 2,667,370 (Standard Oil Develoy t Co.) Bellows- 
| type expansion t and equalizing support 
therefor 
2,668,012 (Sun Oil ¢ ) Differential counter 
| 2,668,365 (Standard Oil Development Co.) Appa- 
- ™ | ratus for determining densities of finely divided 
Clark Pressure Reducing and Regulating Valves | solid materials in a fluidized body of suck 
| materials 
are precision-made for positive pressure control on air, gas or steam lines ; 3 ppp 3 = — en pn A “ 
oO Ziving « gular nn ‘ s & av 
There j , _ clutches 
Where different types of equipment, with varying pressure require | 2.668.669 (M. W. Kelloe ¢ iceeenee tiki 
ments, are operated from a common line, Clark Regulating Valves can explosive pulverization of coal 
be depended on to deliver automatically the ‘‘just right” pressure to each —_— 248 (Shell Development ‘ Reverse flow 
by-pass valve 
2,669,435 (Standard Oil Co.-Ind.) Immersion heater 


Save on fuel, maintenance and protect expensive equipment 
Ask your Clark representative to specify the right Clark 
valves for your needs .. . or write us direct, 
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ind method for centrifugally mixing liquids. 
Pressure Reducing Pressure Reducing 2,667,340 (Eritish Insulated Callender’s Cables, 
Valve. Diaphragm Valve. Integral pilot Ltd.) Gas-liquid contact apparatus : 
. 667 7 . cd i ey opr r < -. y 
Operated-Single controlled, piston oper- 66 a nest ao D elopm =s Se 
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Seated Valve. Sizes ated. For pressure 67.449 (Lummis Co.) A heater for hydrocarbon 
to l for initiol control from “dead tluid 
pressures up to 250 end” to full capacity | 2,669,506 (Phillips Petroleum Co.) Pebble feeding 
» . . - , ” apparatus 
P.S.I. Reduced pres Sizes to 6 | 1.668.622 (Carborundum Apparatus for re- 
sures to 85 P.S.I | conditioning oil 
2,668,756 (Phillips Petroleum Co.) Method of and 
| apparatus for liquid-liquid contacting 
2,668,793 (Gyro Process Co.) Apparatus for vapor 
phase conversion of hydrocarbons at constant 
| temperatures 
TYPE ORV QUICK- CLEANING | 2,669,505 (Standard Oil Development Co.) Con 
tacting plate for liquid-liquid extraction tower 
Pressure Reducing STRAINERS 2,670,131 (Knowles Associates) Centrifuge with 
Valve es” and »” 7 inner-stage washin 
ake Goaed Galen Remove dirt, scale and 2,670,132 (Wladzia G. Podbielniak) Centrifugal 
ng . Opening grit from steam, fluid counter-current contact apparat 
Loaded, Diaphragm ind gas lines Sizes 2,670,183 (Air Preheater Corp.) | idial seal 
Actuated. For initial to 3” 1.P.S. For for regenerative heat exchanger 
ressure 25 I x aa 2,670,327 (Clarenc M. Rader) I tr t liqt 
rene pondrwalone PES oo Se ee treating device 
‘ . 200 P.S.I 
’ Instruments 
2,667,072 (W. E Ande | Flow-measuring 
€ instrument 
2,667,075 (Alvin S. B ind | ene V. Weiner) 
{ Proportional sampler 
2.667.178 cl S. A.) Liquid-level ntrol 
2,667,779 (EF Kurt \ Brand) Analytical 
, be el apparatus for smokes and gases 
STEAM TRAPS | 2.667.782 (ohn Ff Shea) Apparat for measurin 
| volumes of solid m Is 
> 66 86 (Consolida I r Corp.) Ca 
: HOME OF DUO-STEP | pacitor pressure 
OPEN sUCKET | 7.667.886 (Oswald ¢ Brewster) Fluid pressure 
STEAM TRAPS | transmitter 
».668.012 (Sun Oj < Diff tial counter 
| 2,668,097 (Shell Develo nt ¢ Continuous ek 
4 trometric titrat 
2,668.24 Perk Elmer ¢ I Infrared gas ana 
| lyzer 
Py > .668.284 (Specialties De pment Corp.) Smoke 
j detectin apparatus 
2.668.358 (Chica Bridge & tron Co.) Liquid 
FLOAT le ve gare for fl ating root tank 
rare MANUFACTURING COMPANY aah 36h Standard Olt Dewlonmert, Co. App 
A R ratus for detern ng densities { finely divided 
) mater n fluidize body of ch mate 
PRESSURE , 1830 EAST 38th STREET ee ae oF + eee en 
REGULATORS | , CLEVELAND 14, OHIO 2,668,441 (Wesley M. Peterson) Voscosimeter 
t J 2.668.442 (Alan Osbourne) Apparat for ind 
Distributo:s and Representotives in all major cities i ating and regulating viscosity 
, , c > OS4 
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Model A-311 Manometer clearly indi- 
cates 1/100 inches water differential in 
the 0'' to 3'’ water range and in 1/10 


, ” : inches over the balance of the scale. 
69.372 I k M ( I t ~ 
1.100 (Hammond Iron Works) St tank 
Catalytic Reactors MERIAM MANOMETER ACCURACY 
670.278 (Houdry Process ¢ Apparatus for 
connstapes Sees | BOR Law Blow INDICATION 


Valves & Fittings 


The A-31l manometer gives pin-point readability in those 
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© expansion joint nal. critically low flow range with characteristic Meriam Manometer 
860 (McAlear M ( Pr re-resyx € ° ° 
lve positioner accuracy. Reading of the first three inches is on an expanded 
667.861 Iward \ R kw Fl i pressure ‘ . . 3 : 
a PR scale. Over the balance of the scale, indication is in inches 
pA - and tenths. 
for fluid p 
667.899 (Willard L. Kingston) § As in all Meriam instruments, you will find immediate and 
ace die tee tee ee long-range economy in the precision of the Meriam Model A-311. 
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Technical Man 






How to Obtain Patents 
Readers may obtain copies of 
any U.S. Patent from the Patent 
Office at 25¢ eat h Order by 


patent number direct from the 


ERIAM * 
My ws le Li 





Commissioner of Patents, Wash 
ington 25, D. ¢ MANOMETERS, METERS AND AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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CATFORMING means 





for high octanes and 
high yields 


Simplicity is the keystone of Catforming. Why? 
Because simplicity takes the high cost out of 
high octanes and high yields. 

Simplicity speeds construction of Atlantic 
Catforming units—saving you money and time. 

Simplicity makes operation of these units 
easy—saving you money on operating costs 
and manpower as well. 

Simplicity means efficiency — Catforming 
cuts out intermediate steps in processing feed 
stocks, gives you high octane gasoline ready 





(To obtain more data on advertised products see page 588) 


at low cost 


for immediate blending—and distribution. 

Simplicity goes all the way with Catforming, 
including the licensing agreement—you'll find 
it well worth looking into. Remember, the 
performance of Catforming units has been 
proved in highly successful commercial opera- 
tions in many areas. Write, wire or phone for 
detailed information — ask for our brochure, 
“CATFORMING.” The Atlantic Refining Com- 
pany, Research and Development Dept., 
P. O. Box 8138, Philadelphia 1, Pa. 


ATLANTIC It’s the Catalyst that counts 
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Mr. Spuhler Mr. Dockendorft 


Frank J. Spuhler, Jr., has been made 
assistant superintendent of the govern- 
ment-owned butadiene and butyl rub- 
ber plants operated by Humble Oil & 
Refining Co. at Baytown, Texas. He 
has served in this capacity for some 
time in a temporary executive develop- 
ment assignment. 

Dr. Spuhler received his Ph.D. in 
physical chemistry from the Univer- 
sity of Texas and joined the technical 
service division at the Baytown re- 
finery in 1939. In 1943 he began work 
in the butyl rubber plant with the 
technical service group. More recently 
he spent three years on a number of 
training assignments in the refinery 
proper. 

The other changes at the Humble 
Oil Baytown refinery affect the engi- 
neering division. R. L. Dockendorff 
has been made assistant department 
head in charge of the process engineer- 
ing group. Dr. Dockendorff was em- 
ployed by Humble Oil immediately 
upon graduation from the Massachu- 
setts Institute of Technology, where he 
was awarded a Sc.D. degree in 1936. 
He is now in charge of process engi- 
neering design On major additions to 
the Baytown refinery. 

J. J. Dvorak has been appointed as- 
sistant department head in charge of 
the mechanical engineering group. He 
received his B.S. degree in civil engi- 
neering at Rice Institute and joined 
the division in 1935. In his new posi- 
tion he has charge of the mechanical, 
civil, electrical and architectural engi- 
neering groups handling design prob- 
lems in the refinery. 





Mr. Dvorak Mr. Mason 


In the project engineering group 
H. J. Mason has been designated as- 
sistant department head. Another 
graduate of Rice Institute, he was em- 
ployed first by Texas Pipe Line Co. in 
Houston, joining Humble Oil’s engi- 
neering division in 1935. Mr. Mason 
has charge of two groups of engineers 
who handle estimation and coordina- 
tion on all new projects in the refinery. 

J. W. Saunders has been promoted 
to senior mechanical engineer (super- 
visory), and J. W. Young to senior en- 
gineer (supervisory). Both have served 
in these capacities for several months 
in the division’s training program. Mr. 
Saunders completed his education in 
civil engineering at Texas University 
in 1934, after which he worked with 
the Texas highway department for two 
years before entering the Humble Oil 
engineering division in 1937. Mr. 
Young received his B.S. degree in agri- 
cultural engineering at Texas A. and 
M. College in 1936 and was employed 
by Humble Oil immediately. The two 
men will each be in charge of a group 
of project engineers. 

The final new assignment in the di- 
vision was that of J. P. Mooney, who 
has been promoted to engineering spe- 
cialist in the design department. Mr. 
Mooney began working with Humble 
Oil in 1942, immediately after receiv- 
ing his B.S. in mechanical engineering 
from Texas Technological College. In 
his new assignment he is working on 
engineering problems which because 
of their complexity do not fit into the 
schedule of the 
groups. 


regular engineering 








Joseph E. Carney, formerly assist- 
ant chief metallurgical engineer of the 
Sun Oil Co., has been promoted to the 
post of chief metallurgical engineer, 
replacing Aaron B. Bagsar, who has 


retired after 22 years’ service with the 
company. 
Mr. Carney joined the Sun Oil 


metallurgical department in 1934 and 
was subsequently named chief inspec- 
tor of the department. In 1951 he was 
appointed assistant to the chief. 
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L. H. Huth has been appointed su- 
perintendent of the operating division 
at Standard Oil Co.’s (Ind.) 
finery in Mandan, N. D. 

A graduate in chemical engineering 
of the University of Illinois, Mr. Huth 
joined Standard Oil’s research depart- 
ment in 1942. He worked at the com- 
pany’s Whiting, Ind., and Sugar Creek, 
Mo., refineries in positions of increas- 
ing responsibility. His most recent 
position was as a supervisor in the 


new re- 





division of Standard Oil's 
manufacturing department, where he 
planning, preparation and 
preliminary construction for the Man 
dan refinery. 


projects 


oversaw 


Dr. Victor E. Wellman has been 
named manager of the departments of 
petrochemicals, intermediate and rub- 
ber chemicals of American Cyanamid 
Co.’s organic chemicals division, at 
Bound Brook, N. J. Prior to his new 
appointment, Dr. Wellman was assist- 
ant manager of the intermediate and 
rubber chemicals department. He 
joined the company’s former Calco 
Chemical Division in 1945 as associate 
director of process development and 
became director of 
ing in 1951. 


process engineer- 


Sir Frank Whittle, Britain’s pioneer 
in the field of jet propulsion, has been 
appointed advisor to Bataafsche Pe- 
troleum Maatschappi of The Hague, 
one of the principal operating compa- 
nies of the Royal Dutch-Shell group. 
Air Commodore Whittle will advise on 
mechanical enginering problems rela- 
tive to the development of techniques 
and equipment in the petroleum and 
petrochemical industries 


James E. Dyer, vice-president and 
director of marketing, has been elected 
Sinclair Refining Co., 
succeeding P. C. Spencer, who will 


president of 





Sea 
Mr. Dyer Mr. Allen 
continue as president of the parent 
company, the Sinclair Oil Corpora- 
uion. 


Another organizational change con- 
cerns G. J. Allen, vice-president, who 
has been 


president of 


elected executive 

the refining company, 
succeeding M. L. Gosney, who will re- 
tain his position of executive 
president of the parent company 


vice- 


vice- 


L. P. Blaser, formerly assistant man- 
ager at the British American Oil Co.’s 
Moose Jaw refinery, is now chief en- 
gineer of the plant, succeeding W. J. 
Godsman, who, for reasons of health, 
has been relieved of the chief engi- 
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° sulfur recovery at FAWLEY 








One of 18 individual process units, designed and 
constructed by Foster Wheeler, for this 125,000 
bbi/day refinery of Esso Petroleum Company Ltd., 
this Sulfur Recovery unit is producing 40 Tons/day 
of commercially pure Sulfur for British Industry. 









FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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neer’s responsibilities and appointed 
head project engineer at the head 
office. 


R. W. Hall has been appointed di- 
rector of technical service for the 
technical and research division of the 
Texas Co. He has been for the past 
10 years technol- 
Ogist in charge of 


the Houston of- 
fice of the divi- 
$10n. 

Mr. Hall re- 


ceived his bache- 





Mr. Puryear 





lor’s degree in 

chemical engi- 

neering from 

Texas A. and M 

College in 1922, 

Mr. Endsley and was” em- 
ployed as a 

chemist at Texaco’s Port Arthur re- 


? 


finery in 1923. After appointments of 
increasing responsibility at Lockport, 
lll., and Beacon, N. Y., he went to 
New York City in 1939 as assistant 
supervisor of technical service, and 
was transferred to the Houston office 
of the technical and research division 
as assistant technologist in 1942. Two 
years later he was promoted to tech- 
nologist and placed in charge of that 
office. 

Succeeding Mr. Hall in Houston is 
O. P. Puryear, who from 1951 to the 
present was assistant to the director of 
technical service in New York. 

Mr. Puryear received his bachelor’s 
degree in chemical engineering from 
Texas A. and M. College in 1927 and 
went directly into the employ of 
Texaco at the Port Arthur works. In 
1931 he was transferred to the Beacon, 
N. Y., laboratories and for the next 
20 years was engaged in grease and 
lubricants research work. From 1947 
to 1951 he served as supervisor of the 
grease research department at Beacon 

Mr. Puryear has been succeeded as 
assistant to the director of technical 
service by L. E. Endsley, Jr., a mem- 
ber of the New York staff of the tech- 
nical service since 1948. 


Mr. Endsley is a graduate of Purdue 
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University, with a bachelor’s degree 
dating from 1934 and an M.A. from 
1936. He was employed as a mechani- 
cal engineer in the engineering 
search department at Texaco’s Beacon 
laboratories in 1936 and worked there 
until entering the armed forces in 
1942. Upon returning to civilian life 
he was promoted to assistant super- 
the Beacon engineering re- 
search department 


re- 


visor of 


F. S. McDonald has joined the or 
ganic laboratory of Dow Chemical 
Co.’s Texas Division. He will work as 
a research and development engineer 
The Texas Division also has taken on 
C. A. Latta and R. M. Smith as chem- 
ists in the organic laboratory. 


Mark H. Milam has been appointed 
manager of industrial relations for the 
General Petroleum Corp. refinery at 
Ferndale, Wash. Mr. Milam has been 
with General Petroleum for 24 years, 
and until 1947, when he became safety 
superintendent, he was in gasoline 
plant and refinery operations 

Mr. Milam’s vacated 
superintendent of 


safety 
the manufacturing 
department, has been assumed by 
M. T. Hamilton, formerly fire and 
safety supervisor of the Torrance re- 
finery. He joined General Petroleum 
in 1938 and has been in fire protection 
work since 1946. 


post, 


L. C. Burroughs, representative for 
Shell Oil Co.’s manufacturing depart- 
ment in industry committees and tech- 
nical associations, has taken over the 





Mr. Burroughs 


Mr. Rendel 


P. J. Merkus as assistant to 
the vice-president in charge of manu- 
facturing. Mr. Merkus recently 
named manager of the company’s re- 
finery at Wilmington, Calif. 

T. B. Rendel, assistant to the man- 
ager of the products’ application de- 
partment at Shell Oil, also has been 
named assistant to the vice-president 
in charge of manufacturing. Mr. Ren- 


duties of 


Was 


del will, in addition, take over com- 
mittee appointments previously han- 
dled by Mr. Burroughs, with the 


exception of those dealing with atmos- 


(lo obtain more data on 


adverts 


é 





in Engineering 








a 





A carbon dating process developed by the 
University of Manitoba is said to make it 


possible to date — within 10 years of a 


tual age any matter containing radio 
active carbon from as far back as 40,000 
years. A liquid scintillator is used. The 


material to be dated is incorporated in 
the liquid. There it sets up light flashes 
which are measured by an electronic eye 


he 


pro ess 


sample is destroyed in the testing 


soil testing and 


Pre-cast, tilt-up walls, 
analysis, uniform spacing of bays and a 
dead level roof all played important roles 
in Kaiser Engineers’ research, design and 


construction of Westinghouse’s newest 
commercial lighting fixture 
result: a building suited it 
intended purpose, 
and one constructed at an unusually low 
foot. For further 
mation on this and other major 


and largest 
plant The 
respect for its 


every 


infor 
Kaiser 
the ad 


cost per square 


Engineers’ projects, write us at 


dress below 


A cold weather blow torch, weighing just 


64 ounces, is claimed to operate efi 


TOF 


torch pre heats its own combustion 


ciently at down to 


| he 


air and a separate tank supplies fuel 


=S- - has dat 


Widely diversified engineering 


temperatures 


talents and 


experience are available to every Kaiser 
Engineers’ project. Departments include 
civil, structural, electrical, mechanica 
architectural, process and production 
mining and geology, metallurgical and 
chemical and all work closely together 
Call or write to Kaiser Engineers Divi 


sion of Henry J. Kaiser ¢ ompany, Kaiser 
suilding, Oakland 12, California. 


products See SASS) 


page 











ANDERSONéral the ancners 


/o your eamment problems/ 








Pa In all types of petroleum and petro- 


chemical processes Anderson has the 
answers to entrainment problems 
that accompany processing in bubble 
cap towers, stripping columns, vac- 
uum towers, and the like. Hi-eF Puri- 
hers provide a new, easy economical 
way of preventing valuable liquids 
and solids from leaving these vessels. 
They utilize a new scientifically im- 
proved design combining multi-stage 
baffle and centrifugal separation 
guaranteed to recover 99%, of all 
entrainment. Perfected by America’s 





leading separator engineers, they 
are filterless, without moving parts, 
and as a result maintenance-free. 
The various types Hi-eF Purifiers 
have many other money-saving uses. 
They protect compressors, engines, 
turbines, pneumatic controls and 
other pipeline equipment against 
entrainment, moisture and slugs. 
They keep air and gas lines clean. 
Whatever your entrainment problem 
may be, rely upon experienced 
Anderson engineers for the proper 
solution. Mail coupon for brochures. 











| ANDERSON 
| THE V.D. ANDERSON company | i-e 
1974 West 96th Street @ Cleveland 2, Ohio | 
| | PURIFIERS 
| Please send me a copy of Bulletins describing your puri- | 
| fiers for the Petroleum Industry. | 
| 
| Name a — 
Company - a . | 
| Address —_ 
lc 
ty___ ——— State | 
itneenaseneieneenenenen qmeennnmneneny 
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pheric pollution and waste disposal, 
which Mr. Burroughs will continue to 
supervise. 


Kenneth G. MacKenzie retired Feb- 
ruary 28, after more than 42 years 
service as a technologist with The 
Texas Co. He had held several posi- 
tions with the 
company, the lat- 
est being assist- 
ant to the vice- 
president for re- 
fining. He is 
widely known for 
his pioneer work 
in standardizing 
the methods. of 
testing petroleum 
products, which 
is now carried on 
under the aus- 
pices of the American Society for 
Testing Materials. 

Mr. MacKenzie has opened offices 
at Old Hill Farms Rd., Westport, 
Conn., where he offers his services 
as a consultant. 

A native New Yorker, born in 
1887, Mr. MacKenzie was given a 
bachelor of philosophy degree at Yale 
in 1907, his master’s in 1909, and 
served as an instructor there as well. 

His interest in scientific testing pro- 
cedures led to an early affiliation with 
ASTM. He was secretary and vice- 
chairman of its committee D-2 on 
petroleum products and lubricants and 
the society’s president in 1930. He 
made several trips to England and 
Europe in the interest of international 
standardization of oil-testing methods. 

Mr. MacKenzie was largely respon- 
sible for the organization in 1933 of 
a committee within the A.P.I. division 
of refining devoted to mutual prob- 
lems of the petroleum and automotive 
industries. He was also active in es- 
tablishing the coordinating research 
council, jointly sustained by the A.P.I. 
and the Society of Automotive Engi- 
neers. 





Mr. MacKenzie 


Arthur L. Clayden Dies 


Arthur Ludlow Clayden, manager 
of Sun Oil Co.’s automotive laboratory 
at the Marcus Hook refinery until his 
retirement in 1953, died February 23 
in a hospital at Daytona Beach, Fla., 
where he had been living for several 
months. 

Mr. Clayden in his early days was 
a writer for an automobile journal and 
was with Sun Oil for many years as 
an automotive engineer. He was a 
contributor of papers to the American 
Petroleum Institute and the Society of 
Automotive Engineers. 
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Tue RUCKER AUTOMATIC DRUM FILLER completely elim- 
inates manual handling of drums during the filling 
operation. Manned by a single attendant, this unit 
accepts drums, locates and positions bungs, fills, weighs 
and releases drums at a rate that assures maximum 
efficiency and economy. By actual test, the Rucker 
Automatic Drum Filler more than triples the output of 
an average manual filling station. 

Precision-engineered for complete flexibility, the 
Drum Filler permits quick change-over from one prod- 
uct to another through fast, easy interchange of filling 
lances. It automatically compensates for variations in 
drum heights, diameters and tare weights; and reduces 
overfill to an absolute minimum. 

Submerged filling, accomplished by a hydraulically 
controlled lance, minimizes foaming and prevents static 
spark discharge. All electrical equipment and wir- 
ing conforms to Class 1, Group D specifications 
for operation in hazardous areas and the unit is 
being applied by major oil companies for the 
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Put the Rucker 
AUTOMATIC DRUM FILLER 


on Stream .- Saves time 
Cuts labor costs - Reduces overfill losses 
Minimizes explosion and toxic hazards 





handling of gasoline and other volatile fluids. 
Special stainless steel lances are available for 
filling corrosive materials or products for human 
consumption. 

When the volume at a given filling station does not 
require the speed and capacity of the Automatic Drum 
Filler, the efficiency and economy of the station can be 
substantially increased by the Rucker Semi-Automatic 
Drum Filler. The Semi-Automatic unit may be converted 
to full automatic operation if desired. 

Write for full information on these high-efficiency 
units. We will welcome an opportunity to furnish proof 
of the ability of our equipment to cut packaging costs on 
any operation. 


THE RUCKER COMPANY 





4228 Hollis St., Oakland 8, California, Olympic 3-522I 
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If you’d like to 


dd 30CTAVE | 


NUMBERS py. 


AEROCAT 


MS SYNTHETIC CRACKING CATALYST 








fecently 42 cat crackers reported to Cyanamid the service staff, and the experience required to develop 
result f their cracking operations: Units on natural solutions to individual application problems 
catalyst were getting an average of 90.5 octane (re- 3 ‘ : 7 
sasaa. agal s dey . : Cyanamid can be relied upon as a source of supply. . 
search clear Those on AEROCAT were getting an aver- . 
age of 93.1 octane (research clear). How about your own cracking operations? Are you get- 
ting 93 octane... plus the many other AEROCAT advan- 

"hich ne » n th + wher r} . > > . . ‘ , om . ° 
Which indicates again that where high octane is the tages? If not, write or call Cyanamid’s Technical Service . 
order, AEROCAT is the answer representative. 


This alone, of course, does not account for the fact that 
among all cat crac kers now us ng synthetic, 8 out of 10 


ise AEROCAT. They use AEROCAT because: 


‘ yy “Ss o — — 
4g 
* AEROCAT is the surest, most economical means not ) ( 
_ SS I, 


only to high octane but also to 


a 


© ge Ceeugagm AMERICAN Granamid COMPANY 


e low CO. CO ratio in flue gas 
e high isobutane yield REFINERY CHEMICALS DEPARTME 
e excellent heat, steam and sulfur stability | 30 Rockefeller Plaza, New York 20, N.Y 


Zt ROCAT is a product of American Cyanamid Com- 
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NEW HYDRAULIC TEST LABORATORY of the Worthington Corp.’s Harrison, N. J. works 
is capable of duplicating hydraulic field conditions for pumps ranging in size from 


fractional horsepowers to those with capacities of over 100,00 gpm. The laboratory 


covers over 20,000 square feet and took three vears to build 





Carbide Appoints New President 


Harry B. McClure has been ap 
pointed president of Carbide and 
Carbon Chemicals Co., a division of 
Union Carbide and Carbon Corp. M1 
MeClure succeeds Dr. J. G. Davidson, 
who becomes chairman of the chem- 
icals company and retains his post as 
one of the firm’s vice-presidents. 

Mr. McClure was born in Ph:'ladel 

mec was educated at the Uni- 
ersity of Pennsylvania, where he re 
ceived his B.A. in chemical engineer- 
ing and M.S. in chemistry. His first 
position with Union Carbide was as 
a research fellow at the Mellon Insti 
tute of Industrial Research, in Pitts 
burgh. He then became a technical 
representative for Carbide and Carbon 
Chemicals Co., first in Philadelphia 
and then in New York. In 1936 Mr 
McClure became manager of the fine 
chemicals division. He became a vice 


president of the chemical company i 


1944 and was appointed executive 


vice-president in 1953. 


Instruments Buys Out Telematic 


Instruments, Inc., Tulsa, Okla., has 
purchased all patents, dies, fixtures, 
materials and trade marks of the 
Telematic Corp., Chicago, Ill. Manu- 
facture, sales and service of that firm’s 
liquid-level gages will be handled by 
Instruments, Inc 
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Eipper Jeins Stauffer Co. 


E. William Eipper, formerly with 
the Oronite Chemical Division of 
Standard Oil Co. of California, has 
joined the market research and de 
velopment Stauffer 


Chemical Co. and its associated com 


department of 


panies. His headquarters are in San 
Francisco. 

Mr. Eipper started in the chemic 
industry in 1934 with the Calco 


Chemical Division of American Cvya 
namid Co. He entered the Army in 
1941 and later became director ot 


research 


nd general laboratories o 
the Ordnance Department's Picatinn 
Arsenal, Dover, N.J 


Consolidated Launches Affiliate. 


A separate but affiliated organiza 
tion has been created out of the com- 
puter division of the Consolidated 
Engineering Corp. The new firm, the 
ElectroData Corp., has its headquar- 
ters at 717 N. Lake Ave., Pasadena, 
Calit President of ElectroData 1s 
Philip S. Fogg, who will also con 
tinue as president and chairman of 
the board of the parent body. 

In another organizational change 
Consolidated Engineering set up a 
systems design and development divi- 
sion within the engineering depart- 
ment. The division will design and 
deliver complete systems of informa- 


tion-processing units coupled with 
special controls and associated input- 
output equipment. 

Kennett W. Patrick has been named 
director of the new division, and will 
be assisted by Harry W. Burke. Mr 
Patrick joined Consolidated the past 
February, having been a member ot 
a U.S. Navy technical project. M1 
Burke has been with Consolidated 
since 1947 and, as an electronic en- 
gineer, has been responsible for the 
development of much of the firm’s 
data handling and processing equip 
ment. 


Clark Builds New Plant 


An assembly plant for a new line 
of tractor shovels and power shovels 
is being constructed for the Clark 
Equipment Co. on a 100-acre tract of 
land near Benton Harbor, Mich. The 
plant is expected to be in operation 
before the end of 1954. 

The tractor shovels are the first 
new items of construction equipment 
developed by Clark since its acquisi 
tion of the Michigan Power Shovel 
Co. the past May. They will be mar- 
keted under the “Michigan” trade 
name. The power shovels will be 
shifted from their present assembly 
plant within Benton Harbor 


Davison Unit Reorganized 


A revised plan of organization has 
been promulgated for the research and 
development division of the Davison 
Chemical Corp., Baltimore, Md 

[he reorganiz1 
tion has entailed 
a number ot 
changes in the 
livision’s person- 
nel. Dr. P. I 
Veltman has been 
advanced to di 
rector of research 

nd development 
Irom manager of 
the Curtis Ba‘ 
Baltimore, labo 
ratories. Ralph ft 


Hope, formerly manager of research 





Dr. Veltman 


engineering, has been made an assist 
ant director, with duties including 
management of the laboratories. L. | 
Baral has succeeded him as manager 
of research engineering. W. K. O 
Loughlin has also been named an 
assistant director. He was previously 
manager of the development depart 
ment, in which position he is suc 
ceeded by O. D. Myrick. 

Edwin M. Glocker, formerly stafl 


assistant to the division’s vice-presi 
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a est \ ay dent, Dr. P. W. Bachman, has been 
ur made of 
~ 








manage! the research sta- 
tistics department, a new post. Luther 
O. Young has been made manage! 


to get finishes engineered of the application research depart- 


ment, another new post 


fer petroleum industry needs 


New Downingtown President 


Herbert E. Brumder, formerly gen- 
eral manager, was recently elected 
president and treasurer of the Down- 
ingtown Iron Works, Downingtown, 
Pa., a division of 
Pressed Steel 
Tank Co. The 
promotion came 
as a result of the 





retirement of Pen- 
rose M Davis, 
former president, 
and Park he 
Plank, treasurer, 
who have served 


TOWERS What are best painting recommendations—foday 





—for the special conditions encountered in the company since 


( C 3 
petroleum service on tanks... towers... piping Mr. Brumder 1918 and 1913, 
respectively. 


equipment? 
Mr. Brumder came to the Down- 


(ne sure way ot getting recommendations—and - 
5 § ingtown firm in 1952 from Pressed 


TAN Ks materials—reflecting latest advances in paint tech- Steel Tank Co.. where he had been 
nology is to consult Sherwin-Williams. You'll chief engineer in Milwaukee, Wis. He 
find competent petroleum industry experience joined Pressed Steel in 1939, shortly 

“re o sache . cree 

available from your Sherwin-Williams Petroleum after earning a bachelor’s degree in 
industrial administration at Yale Uni 

Sales Representative, and useful specifications 

versity 

_ tr 2 > Ww 

CHINERY covering petroleum applications in the ne N. A. Evans, who is also vice- presi- 
MA Sherwin-Williams Brochure B-770. Ask for your dent in charge of sales for Pressed 
copy—call, wire or write. The Sherwin-Williams Steel Tank Co., has been elected vice- 
Co.. Petroleum Division, Cleveland 1, Ohio. president of the Downingtown firm 


J. R. Piersol has been appointed as- 

sistant secretary and T. G. Ashworth 

appointed assistant treasurer. W. Irwin 

{LDINGS Pollock has been promoted to chief 

BU engineer at Downingtown, Edward (¢ 

Ashton has been made manager of 

sales of heat transfer equipment, and 

K. M. Irwin is the new manager of 

the New York sales office 

ENT 

EQUIPM 


Armour Expands Research Unit 


Laboratory facilities of Armour and 





Co.’s chemical division have been ex- 
panded to include a petroleum re- 
search section 

PING The new petroleum group is headed 
Pi by Dr. L. L. Bott, and research will 
be directed towards increasing the 
range of tatty acids and fat-derived 
chemicals useful to the petroleum in- 


SHERWIN-WILLIAMS dustry for primary and secondary oil 
recovery 


PETROLEUM FINISHES Nat’l Research Corp. Promotes 


Dr. James A. Gardner has been 
appointed assistant director of the 
petrochemicals department of the Na 
tional Research Corp., Cambridge 





Mass. Dr. Gardner joined the com 
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to all NATURAL GASOLINE MEN 


from the 


GREETINGS 


NATURAL GASOLINE SUPPLY MEN’S ASSOCIATION 


We are looking forward to seeing you at the 
THIRTY-THIRD ANNUAL CONVENTION 
of the NATURAL GASOLINE ASSOCIATION of AMERICA 
APRIL 21, 22 and 23, BAKER AND ADOLPHUS HOTELS, Dallas, Texas 


Members of the Natural Gasoline Supply 


The Aber Company 
M. N. Aitken Company 
Alliger and Sears Co. 
Allis-Chalmers Mfg. Co. 
Aluminum Company of America 
American Air Filter Co., Inc. 
American Locomotive Co. 
American Meter Co., Inc. 
Ansul Chemical Company 
Armco Drainage and Metal 
Products, Ine. 
Arrow Industrial Mfg. Co. 


Baldwin-Hill Company 

J. B. Beaird Company, Ine. 

Belleo Industrial Engineering Co. 

The Belmas Company, Ince. 

Bethlehem Supply Company 

W.H. & L. D. Betz 

The Bird-Archer Company 

Black, Sivalls & Bryson, Inc. 

Blaw-Knox Company 

W. H. Bowden Engineering & 
Constr. Co. 

Braden Steel Corporation 

U. J. Brammer & Sons 

C. F. Braun & Company 

Briggs Filtration Co. 

The Bristol Company 

Brown Fintube Company 

Brown and Root, Ine. 

Burgess-Manning Co. 

Rutane-Propane News 

Byron Jackson Company 

Chicago Bridge and Iron Co. 

Clark Bros. Co., Ine. 

The Condit Company 

Continental Products Corp. 

Continental Supply Co. 

C. Lee Cook Mfg. Co. 

Cooling Tower Service Div.. 
Santa Fe Tank & Tower Co. 
of Texas 

The Cooper-Bessemer Corporation 

Joseph A. Coy Company, Ine. 

Crane Packing Company 

W. H. Curtin and Company 

Dallas Tank Company, Ine. 

Daniel Orifice Fitting Co. 

Davis Regulator Co. 

Dearborn Chemical Co. 

De Laval Steam Turbine Co. 

Delta Engineering Corp. 

M. H. Detrick Company 

Dresser Engineering Co. 


E. I. duPont deNemours & Co.. Inc. 


Eggelhof Engineers 

John W. Elder Company 

Elliott Company 

Engine Life Products Corp. 
Engineering Equipment Co. 
Engineering and Fabricators, Inc. 
Ethyl Corporation 

The Fish Engineering Corp. 

The Fisher Governor Company 


Flint Steel Corporation 

The Fluor Corp.. Ltd. 

The Foxboro Company 
France Packing Company 
Franklin Supply Company 
The Garlock Packing Company 
Gasoline Plant Constr. Corp. 
General Electric Co. 

J. B. Gill Company 

The Girdler Company 

Goulds Pumps, Ine. 

Graver Tank & Mfg. Co., Inc. 
Grebe & Doremus Process Co. 
Green Brothers, Inc. 

The Griscom-Russell Co. 
Grove Regulator Co. 


D. W. Haering and Co., Inc. 

The Happy Company 

Hercules-Lupfer Engine 
Sales Company 

The Hilliard Corporation 

Hudson Engineering Corp. 

The Industrial Insulators, Ine. 

Industrial Scientific, Inc. 

Infileo, Ine. 

Ingersoll-Rand Company 

Johns-Manville Sales Corp. 

Kansas Paint & Color Co. 

The M. W. Kellogg Company 

Kieley & Mueller, Inc. 

The Koch Engineering Co. 

James S. Kone & Company 

Ladish Company 

Le Roi Company 

Warner Lewis Company 

A. M. Lockett and Co., Ltd. 

The Lubriscosos Specialties 
Mfg. Co. 

The Lukenheimer Co. 


Maintenance Enigineering Corp. 

Maloney-Crawford Tank & Mfg. 
Co. 

F. H. Maloney Company 

Manning. Maxwell and Moore 

Steve C. Maples Division— 
Allen Edwards Mfg. Co., Inc. 

Market Development Div.— 
Phillips Petroleum Co. 

The Marley Company, Ince. 

Chas. Martin & Company 

Jas. P. Marsh Corp. 

C,. A. Mathey Machine Works 

Lynn McGuffy Company 

J. R. Meek Company 

Metal Goods Corporation 

Mid-Continent Supply Co. 

Midwestern Constructors, Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Moorlane Company 

Moran Furnace and Sheet 
Metal Co. 


National Petroleum News 
National Supply Co. 


+ Men’s Association: 


National Tank Company 

Naylor Pipe Company 

Nordberg Manufacturing Co. 

Nordstrom Valve Co. 

Wm. W. Nugent & Co., Inc. 

Nutter Engineering Co. 

The Oil and Gas Journal 

Oil Daily 

Oil Well Supply Company 

O. L. Olsen 

Orbit Valve Company 

Pacific Pumps, Inc. 

Paramount Supply Company 

The Parksburg Rig & Reel Co. 

Peerless Manufacturing Co. 

Perry Equipment Corporation 

Petro-Chem Development Co., Ine. 

The Petroleum Engineer 

Petroleum Processing 

Petroleum Refiner 

Pittsburgh Equitable Meter Div., 
Rockwell Mfg. Co. 

Plibrico Jointless Firebrick Co. 

Podbielniak, Inc. 

Power Machinery Co. 

Power Specialty Co. 

J. F. Pritchard and Co. 

Process Equipment Co. 

Puffer-Sweiven Company 

Refinery Engineering Co. 

The Refinery Supply Co. 

Republic Supply Company 

Riddle and Hubbell 

Rockwood Sprinkler Co. 

E. W. Saybolt and Company 

A. O. Smith Corporation 

Southern Engine & Pump Co. 

Stearns-Roger Mfg. Co. 

Stentz Equipment Co. 

Stitt Ignition Co. 

Superior Mfg. Co. 

Taylor Forge and Pipe Works 

Taylor Instrument Companies 

Tellepsen Construction Co. 

The Tennant Co. 

Tube Turns Div.-National 
Cylinder Gas Co. 

Turner-Huffman-Pierce Constr. Co. 

Union Steam Pump Sales Co. 

United Centrifugal Pumps 

Vinson Supply Company 

Vulean Steel Tank Corp. 

Walco Engineering & Constr. Co. 

Walworth Company 

Well Equipment Mfg. Corp. 

Westcott & Greis, Inc. 

Western Chemical & Supply Co. 

Western Supply Company 

The Wickes Boiler Company 

Woodbank Machinery Company 

World Petroleum 

Worthington Corporation 

Wyatt Metal and Boiler Works 

Young Sales Corp. 

John Zink Burner Company 
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Is pressure drop your problem ? 
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As simple as 2 plus 2—when you can recover 85% to 








tee 92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


~- recovery when and where you want it. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS -* MANUFACTURERS ~- BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 
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pany’s staff in 1951 as a project man- 
ager. Previous to that he was em- 
ployed by the Shell Oil Co. as 
technologist in the company’s Houston 
refinery. While in Houston, he was 
also a lecturer in chemical engineer- 
ing at the University of Houston. 

Dr. Gardner is a native of Salt 
Lake City, Utah. He obtained his 
bachelor’s degree in chemical engi- 
neering at the University of Utah, 
and a Ph.D. in chemistry at Harvard 
University 


Atlas Chooses New President 


Dr. Raymond B. Seymour, the ori- 
ginator of furan cements and other 
products sold by Atlas Mineral Prod- 
ucts Co., has been chosen president 
of the company. 

Mr. Seymour is the third president 
of the Atlas firm and succeeds George 
L. Wirtz, who has resigned. Mr. Sey- 
mour came to Atlas as chief chemist 
in 1939. Since 1949 he has been 
executive vice-president and a mem- 
ber of the board of directors 

A native of Boston, Mass., he re- 
ceived his bachelor’s and master’s 
degrees from the University of New 
Hampshire and his Ph.D. from the 
University of Iowa. His first job was 
vith Goodyear Tire & Rubber Co 
as a plastics research chemist. He 
has also been a research group leade1 
at Monsanto Chemical Co., a director 
of the Industrial Research Institute of 
the University of Chattanooga and 
director of special products research 


for Johnson & Johnson 


Personnel Changes 


American Cyanamid Co. 
Larson from Chicago to the Tulsa, 
Okla., office: C. H. Groezinger, from 
New York to the Chicago sales office 
F. E. Eck, from Chicago to the New 
York sales office. All are sales repre- 


Read 


sentatives in the company’s refinery 
chemicals department 


Minneapolis-Honeywell Regulator 
Co.—C. L. from general 
sales manager to divisional vice-presi- 
dent, Brown Instruments Division; 
O. B. Wilson from field sales manager 


Peterson 


to general sales manager, same divi- 


s10n. 


Rosendahl Corp.—Van W. Rosen- 
dahl to chairman of the board of this 
firm of engineering constructors. 


Filtrol Corp.—Robert C. Davidson 
to sales manager, succeeding the late 
Stanard R. Funsten; recently assigned 
as sales representatives are H. D. 
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Bartholomew and L. L. 
Chicago, Ill.; Gerald Mansfield, Den- 
ver, Colo.; Walter Kitchens and J. E 
Leehey, Houston, Texas; George 
Benck, Jackson, Miss.; M. J. Kerchner 
and J. D. Barton, Los Angeles, Calif.; 
I. A. Schwint, Wilmington, Del.; and 
I C. Trescott, Woodbury, N. J. 


Monsanto Chemical Co.—Willis N 
Cooper, to director of engineering in 
the company’s new research and engi 
neering division; Proctor H. Avon to 
director of engineering, replacing Mr. 
Cooper, in the organic chemicals di- 
vision 


Standard Oil Development Co. 
Elfried F. H. Pennekamp and Harold 
J. Rose to the staff of its new Enjay 
laboratories division. Mr. Pennekamp 
has responsibility for the technical 
sales service activities in the additives 
field; Mr. Rose is in charge of tech- 
nical sales service work on alcohols 
and other chemicals. 


Vapor Recovery Systems Co. 
Frank B. Gill to sales manager of New 
York district; Norman E. Barry and 
Norwood R. Warehime to sales engi- 
neers in New York office 


Blaw-Knox Co.—Horrall Harring 
ton to sales engineer for the midwest 
district, chemical plants division, with 
offices at ¢ hicago 


Wedgeplug Valve Co. Daniel 
Cooper Vernon to sales coordinator 
between the Wedgeplug firm and its 
affiliate, Stockham Valves & Fittings 
His headquarters are in New Orleans 
at the Wedgeplug company’s offices, 
1300 S. Broad Ave 


Petrofluid Conditioning Co.—D. | 
Payte from general manager of the 
Empire Machinery Co., Dallas, to gen- 
eral manager of this firm of distribu 
tors of Evis oil and water conditioners 


Canadian Bechtel, Ltd.—Sidney M 
Blair to president, succeeding Van W. 
Rosendahl, who has retired. Mr. Blair 
has been with the company since 
1949, serving as a vice-president and 
director. 


Branches, Distributors 


Harshaw Chemical Co., Chicago 
branch, has moved into its new build- 
ing located at 4925 S. California Ave 
The building houses the sales office, 
warehouse stocks and a completely 
equipped laboratory. F. L. Hintze is 
in charge. 


Richardson, 





MORE COMPACT THAN EVER. . 
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P.952A—Steam Turbine and Electric Motor drive gives 
flexibility in this compact Model P-E52H size Ne. 25 
unit. 


ited. AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping 
and Heating Units are specially de 
signed to prepare, for combustion, all 
grades of fuel oil including No. 6 or 
Bunker “C"’ Oil and residuums. They 
will draw fuel oil from above ground 
or underground tanks, preheat it to 
proper constant temperature and de 
liver it to Oil Burners at an even pres 
sure, best suited for the burners. Our 
Fuel Oil Pumping and Heating Units 
are the result of years of experience 
They come completely equipped, ready 
for steam, exhaust, condensate, oil suc- 
tion, oil return, and electrical connec 
tions. All valves, regulators, etc., are 
readily accessible. The piping arrange 
ment is easily understood. These com 
pact, space-saving units are available 
in a range of sizes and models in both 
Medium and High Pressure types. For 
complete details, write for our Bulletin 
40—-very interesting and informative 





OIL BURNERS and GAS BURNERS for i 
dustrial power, process and heating purpose 
STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomizing 
MOTOR-DRIVEN ROTARY OIL BURNERS 
MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 


DUAL STAGE. Combining Steam and 
Mechanical Atomizatior 


LOW AIR PRESSURE OIL BURNERS 
AUTOMATIC OIL BURNERS, for small proce 


furnaces and heating plants 
GAS BURNERS 
COMBINATION GAS & OIL BURNERS 
FUEL OIL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


CHEM'CAL-PETROLEUM DIVISION 


NATIONAL AIROIL 





BURNER CO., INC. 


1297 East Sedgley Avenue, Philadelphia 34, Pa 
Southwestern Division: 2512 S. Bivd., Houston 6, Texa 
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Now! Cut down on shutdowns 
with Trane Fluid Coolers! 


Lick vibration failure...reduce maintenance three ways 



















Downtime can be turned into operating No extra bracing needed . Rugged 
time when you install TRANE Fluid steel framework engineered to with 
Coolers, used by nation’s leading oil stand wind and earth shock. Field as 
and gas companies because they last sembly is simplified. Cooler operates as 
longer, need less maintenance. Here’s designed .. . the first time—al/ the time 
why... , va 
Automatic controls save power Iwo 
Design protects coil from all vibration speed motor and automatic shutters 
Motor and balanced fan mounted over coil permit close control for maxi 
independently of rest of unit. Fin and mum power savings. 


Close-up of model GC vertical 
discharge TRANE Fluid Cooler 
it Sun Oil plant 


tube mechanically bonded for life. No 


Get all the facts today Call your 
solder to loosen—no thin radiator tank. 


TRANE Sales Office or write TRANE, 
Header floats in casing to reduce stress La Crosse, Wis.. for Bulletin DS-395 





al 


















on tube-to-header rolled joint. containing capacities, performance 


Maintenance downtime cut three ways curves, construction details, roughing 
1. Removable header plate lets you in dimensions, installation data and 
get at tubes quickly. Round tubes specifications. 


easier to rod out. 2, Single tube can be 





é : Typical users include Atlant Refining Co. 
relined or plugged without removing Pinned Cietaiias Cane + Meee Wie tn 
entire core section. 3, Plate type fins Shell Oil Co., Refinery Division ; Wolverine Pipe 


stay cleaner longer, are easier to clean. Line Co 
Model EC horizontal discharge 
RANE Fluid Cooler 


SRB For lower operating cost .. . less downtime . . . specify 


dry type 
ical nial Fluid Coolers 


os eee. > MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING VENTILATING AND 


Fin-to-tube mechanical bond is HEAT TRANSFER EQUI?MENT 
as permanent as the metals that 


rm it 








The Trane Company, La Crosse, Wis. « East. Mfg. Div., Scranton, Penn 


Trane Co. of Canada, Ltd., Toronto e 90 U.S. and 14 Canadian Offices 





Sun Oil Company 
uses TRANE Fluid 
Coolers in Jameson 
natural gas com- 
pressor plant, Silver, 
Texas, to cool gas 
engine jacket water. 
TRANE Fluid Cool- 
ers help boost 
“through-put™ by 
reducing downtime. 
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Start New Series on Catalysis 


Catalysis, Vol. 1, Fundamental Principles 
(Part 1), edited by Paul H. Emmett, 6x9 in., 
vi + 394 pages, stiff cloth binding, $10.00, 
Reinhold Publishing Corp., 330 W. 42nd St., 
New York 36, N. Y. 


HIS BOOK is the first volume 

in a series which aims to record 
all that is known about the theory 
and practice of catalysis with a view 
to assisting its development to an ex- 
It is a collection of con- 
tributions by a number of authors and 
contains, along with the review of 
existing knowledge, new material rela- 
tive to catalyst supports, carriers and 
methods of preparation. 

The initial essay sets down the basic 
definitions and concepts of physical 
adsorption and is the contribution of 
Herman E. Ries, Jr., research depart- 
ment, Standard Oil Co. (Ind.), Whit- 
ing, Ind. The next chapter, on the 
measurement of the surface area of 
solid catalysts, was written by the 
volume’s editor, Paul H. Emmett, 
Gulf Research and Development Co. 
fellow, Mellon Institute, Pittsburgh, 
Pa. Mr. Emmett presents a discus- 
sion and critique of gas adsorption 
methods of surface area measurement, 
then examines the applicability of 
surface area measuring methods in the 
study of solid catalysts. He concludes 
with a consideration of other methods 
for measuring the surface areas of 
finely divided and porovs solids, in- 
cluding permeability, light and elec- 
tron microscope, and the x-ray. 

Keith J. Laidler, department of 
chemistry, Catholic University of 
America, Washington, D. C., was 
given authorship of the next three 
chapters, the first of which deals with 
chemisorption. He reviews the de- 
velopment of the concepts and sum- 
marizes the types of data that have 
been accumulated in the field. Next 
he deals with ideal adsorption, surface 
heterogeneity, the interaction between 
adsorbed molecules and the thermo- 
dynamics of chemisorption. 

Dr. Laidler’s next contribution is 
on the kinetic laws in surface catalysis. 
After a discussion of basic kinetic 
laws he moves to the mechanism of 
surface catalysis—the extent to which 
the kinetic laws for surface reactions 
are related to the adsorption laws. He 
then sets out the kinetic laws for uni- 
molecular reactions, compares these 
with the experimental data on such 
reactions, and treats the laws and data 
for bimolecular reactions in the same 
manner. The chapter concludes with 
a consideration of some special types 


act science. 
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of reactions, the kinetics in the case 
of interactions between adsorbed 
molecules, and the time course of 
surface reactions. 

The absolute rates of surface re- 
actions is Dr. Laidler’s final topic in 
the present volume. Here Dr. Laid- 
ler attempts to give precise form to 
the constants appearing in the equa- 
tions of the kinetic laws for surface 
reactions, dealt with more summarily 
in Chapter 4. 

Catalyst carriers, promoters, ac- 
celerators, poisons and inhibitors are 
considered in Chapter 6, which was 
prepared by W. B. Innes, Stamford 
research laboratories of the American 
Cyanamid Co., Stamford, Conn. 

F. G. Ciapetta and C. J. Plank, 
both of Socony-Vacuum Laboratories, 
Paulsboro, N. J., have collaborated in 
writing Chapter 7, “Catalyst Prepara- 
tion.” The chapter is divided into 
three main parts. In the first some 
of the techniques and principles used 
in the laboratory preparation of solid 
catalysts are discussed. Preparation 
of some of the most important cata- 
lysts by selected procedures taken 
from the literature are set out in the 
second section. The third part de- 
tails standard laboratory practices for 
the preparation of a number of use- 
ful active catalysts. 

The final chapter of the volume is 
the work of P. W. Selwood, depart- 
ment of chemistry, Northwestern Uni- 
versity, Evanston, Ill., and deals with 
the subject of magnetism and catalysis. 
The author reviews the fundamental 
principles and current theories of 
magnetism, describes the chief appli- 
cations of paramagnetism and of ther- 
momagnetic analysis and presents the 
experimental methods for  suscepti- 
bility and for the ferromagnetic stud- 
ies given. He concludes by discuss- 
ing the less well established techniques 
and their possible application. 


1953 Volume of ASTM 
Standards Is Published 


1953 ASTM Standards on Petroleum 
Products and Lubricants, prepared by ASTM 
Committee D-2 on Petroleum Products and 
Lubricants; 6x9 in., xxv + 890 pages, in- 
dexed, heavy paper. American Society for 
Testing Materials, 1916 Race St., Phila- 
delphia 3, Pa. Price $6.00 

HE ASTM book of standards for 
1953 brings up to date most of 
the society’s specifications, test meth- 
ods and definitions used in the pe- 
troleum field. Included are 146 
ASTM standards, with 130 test meth- 


ods; 10 specifications; one classifica- 
tion of diesel fuel oils; definitions of 
terms relating to petroleum, specific 
gravity and rheological properties o: 
matter; recommended practices for 
the purchase of uninhibited mineral 
oil for use in transformers and oil 
circuit breakers and for designating 
significant places in specified limiting 
values. 

Ihe standards are classified into the 
following groups: crude petroleum; 
natural gases and liquefied petroleum 
butadiene; motor and aviation 
fuels; petroleum solvents and naph- 
thas; diesel fuels; distillate 
fuels; kerosine and illuminating oils; 
lubricating oils; turbine oils; electrical 
insulating oils; plant spray oils and 
petroleum sulfonates; lubricating 
greases; and petrolatums and paraffin 
waxes. In addition there are standard 
specifications for ASTM thermometers 
and ASTM _ hydrometers, and _ test 
method standardization of etched- 
stem liquid-in-glass thermometers. 

The 1953 edition also contains new 
tentative tests for the effect of grease 
on copper; lead in new and _ used 
greases; leakage tendencies of auto- 
motive wheel bearing greases; water 
washout characteristics of lubricating 
greases; sampling liquefied petroleum 
gases; sulfur in petroleum products 
and liquefied petroleum gases by the 
CO?-O? lamp method; vapor pressure 
of liquefied petroleum gases; unsatur- 
ated light hydrocarbons (silver-mer- 
curic nitrate method); polarographic 
determination of tetraethyllead in 
gasoline; API and specific gravities of 
petroleum and its products (hydrom- 
eter method). 

The appendices contain a number 
of proposed test methods. Among 
them are a proposed method for 
testing the functional life of ball-bear 
ing greases; the amount of chlorine in 
lubricating oil and sodium in residual 
fuel oil, the latter using the flame 
photometer; and a weathering test for 
liquefied petroleum gases. ‘There are 
also proposed changes in the “ASTM 
Manual of Engine Test Methods for 
Rating Fuels” (1952 edition) for the 
elimination of the bouncing pin. 

Specifications and tests that have 
been revised are accompanied by foot- 
notes summarizing the changes in- 
corporated since the previous edition 
A new section has been added giving 
a synopsis of changes made in ASTM 
standards on petroleum products and 
lubricants in 1953. 

The table of contents is arranged 
both by subject and AS-M_ serial 
designation, and the index is extensive 


gases; 


burner 
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Synthetic Fabrics and Yarns 


Motcr Oil and Gasoline ( Additives) 





To sell America’s most demanding buyers... specify 


" ? 
complete line 
of high quality 
pleurn chemicals 
RO M 
PARANOX 
PARATON! 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATA( 
PETROHOI 
Methy! Ett Ketone 
Dewaxing Aid 
Ett Ether 
l 1 Ether 
Ref Fuels 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Se ndary Butyl Alcohol 
S« Butyl Acetate 
Isopropyl Acetate 
Acetone 

Mett Ethyl Ketone 
Ethyl Ether 

Isopropy! Ether 
Dicyclopentadiene 
Napththenic Acids 
Iso-Octy!l Alcohol 

Decy! A hol 
Denatured Ethyl Alcohol 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Iso-Octyl Alcohol 
Decy! Alcohol 


Denat d Ethyl Alcohol 
Tridecyl Alcohol 
Dicyclopentadiene 
Isoprene 

B iene 

Ethyl Ether 

Isopropy! 

Tet apre 





i if 
Tripropy! 


Benzene 
Acet 


one 
Methyl Ethyl Ketone 


(To obtain more data on advertised products see page 588) 


34 successful years of leadership in serving industry 


Meet America’s most important consumer 


whose judgment makes or breaks a sale in 


The woman 
more and more 
fields today. She buys the look, wear, work and performance 


of a product. she demands proved results 


That’s why it pays to back your product with the research, 
experience, know-how and proved results of the Enjay 
Company. Enjay is a recognized leader in developing and 
marketing a complete line of uniform, high quality petro- 
leum chemicals for the chemical, petroleum and surface 
coating industries. Specify Enjay for the dependable in- 
gredients that assure proved results. 


ENJAY CO., INC. e 15 West 51st Street, New York 19, N.Y. 
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NPA Meeting to Hear U.S. Tax Plans 


REVIEW of government tax 
4 policy by a representative of 
government and of business will be 
a high point at the National Petroleum 
Association’s semi-annual meeting, to 
be held at Cleveland, April 14 to 16 
[he government’s point of view will 
be expounded by Marion B. Folsom, 
Under Secretary of the Treasury and 
one of the administration’s chief fiscal 
advisers. 

Representing the business commu- 
nity will be Theodore O. Yntema, 
vice-president for finance, Ford Motor 
Co., Detroit, Mich. 

[his discussion will be held during 
the general session on Thursday after- 
noon, April 15. 

Another controversy to receive an 
airing at the association’s meeting is 
that over the use of gasoline additives. 
Papers will be presented giving the 
views of both opponents and pro- 
ponents of the use of some of the 
newer additives. Prepared comments 
will be offered, and there will be 
time for extemporaneous comments 
from the floor. This section of the 
rogram will be given by the depart- 
ment of manufacture and the depart- 
ment of standards and tests. 

The N.P.A. meeting will officially 
open with a meeting of the board of 
directors on Wednesday afternoon, 
April 14. This session will be open 


to all representatives of member com 
panies 

Group sessions of the industrial re- 
lations and traffic departments will be 
held on Thursday morning. And on 
Thursday night the association’s an 


fellowship banquet will be held 


1 
nua 


Air Pollution Meet to Touch 
On Control in Refineries 


Iwo papers dealing with the con- 
trol of air pollution in refineries are 
among those to be presented at the 
meeting of the Air Pollution Control 
Association, to be held at the Patten 
Hotel, Chattanooga, Tenn., from May 
3 to 6. 

Che first of the papers on air pollu- 
tion in refineries will be offered by 
W. B. Hart, Atlantic Refining Co., 
Philadelphia, Pa. Mr 
the air pollution program carried on 
by his firm, and it will be heard in 
the afternoon of Tuesday, May 4 

Wednesday morning, during the dis- 
cussion of incinerators in pollution 
control, Carl V. Kanter, Air Pollution 


Hart’s topic is 
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Control District, Los Angeles, Calif., 
will describe the means and effective- 
ness of controlling air pollution from 
refineries in Los Angeles county 


Nuclear Energy Topic of 
Chemical Engineers’ Meet 


A WEEK-LONG meeting to explore 

the chemical engineering aspects 
of nuclear processes is being planned 
by the American Institute of Chemical 
Engineers for June 20-23, 1954. The 
meeting is sponsored by the Detroit 
section of the Institute and by the Uni- 
versity of Michigan, Ann Arbor, which 
will provide the site. 

The program will begin with a day- 
long conference on the educational 
problems associated with training en- 
gineers in the nuclear field. A two-day 
program is planned on the design of 
nuclear power reactors, and full tech 
nical discussion is scheduled for a 
number of topics relating to the oper 
ation of atomic facilities. 

General chairman for the meeting 
will be Dr. R. R. White, professor ot 
chemical engineering at the University 
of Michigan and a frequent contribu 
tor to PETROLEUM PROCESSING, most 
recently of a series of articles dealing 
with the design of fractionators 


Distillation Main Topic of 
Chemical Engineers’ Meet 


Distillation in practice will be con- 
sidered at the 1-day meeting sponsored 
jointly by the Philadelphia-Wilming 
ton section of the American Institute 
of Chemical Engineers and the Uni 
versity of Pennsylvania on April 27 
The meeting is the second in the 
Experience in Industry” 
and will be held at the University 
Museum, 33rd and Spruce Sts., Phila 
delphia. 


series called 


Following opening addresses by M 
C. Molstad, University of Pennsyl 
vania, and James I. Harper, Sun Oil 
Co., Allan P. Colburn, University of 
Delaware, will introduce the topic 
with the presentation of his paper, 
“The Evaluation of Distilling Tech 
niques.” 

The problems of over-all column 
design from a process viewpoint will 
be explored by Cyrus Pyle, engineer 
ing research laboratory, du Pont Co., 
who will then yield the floor to Ray 
L. Geddes, Badger Division, Stone & 
Webster Engineering Corp., Boston, 
Mass., for his topic, “Physical Design 


Features of Plate Columns.” Charles 
H. Brooks, Sun Oil Co., Philadelphia, 
will conclude the morning session with 
his paper, “Techniques in Petroleum 
Fractionation.” 

The afternoon session will open 
with Ward O’Conner’s discussion of 
“Instrumentation and Control of 
Distillation Equipment.” Mr. O’Con- 
ner is manager of mechanical engi- 
neering for the Lummus Co., New 
York. “Operation of Distillation 
Equipment,” a paper by Charles E. 
Strong, Hercules Power Co., Parlin, 
N.J., will be the next topic, and is 
to be followed by “Some Commercial 
Aspects of Vacuum Distillation,” by 
William A. Hall, research and de 
velopment department, Atlantic Re- 
fining Co., Philadelphia. 

The dinner that evening will pre- 
sent Dr. Charles C. Chambers, Uni- 
versity of Pennsylvania, as the speaker. 


Exhibit Space Added for 
Instrument Exposition 


‘XHIBIT space at the first inter- 

“ national instrument exposition 
has been increased 25% by its spon- 
sor, the Instrument Society of Amer- 
ica, because of demand for space at 
the show. The exposition will be held 
in the Philadelphia Convention Hall, 
Philadelphia, Pa., from September 13 
to 24, 1954, and the society has al- 
ready contracted for 57,000 sq. ft., an 
22,000 sq. ft. over the 
space actually used for exhibits at last 


increase of 


year’s instrument conference and ex- 
hibition 

The Instrument Society reports that 
attendance at the 1953 exposition in 
Chicago was slightly over 11,000, and 
25,000 are expected this year 

In conjunction with the exposition 
the Instrument Society is planning to 
feature the third annual analytical 
instrument clinic, a lecture and de- 
monstration course on the latest and 
most advanced analytical instruments 
The clinic will be held from Septem 
ber 13 to 15 and will consist of a 
3-hour session devoted to each instru 
ment conducted by two or more 
experts, who will cover the theory, 
electronic, optical and mechanical de 
sign features and will review its appli- 
cations 

The participating companies and 
the instruments to be demonstrated 
are as follows: X-ray quantometer, 
Applied Research Laboratories; Lit 
trow-Echell spectrograph, Bausch and 
Lomb Optical Co.; infrared  spec- 
trometer, Beckman Instruments, Inc 
infrared analyzer, company to be an- 


A 
x 
+ 








You Can blind Meetings 


° nounced; ion resonance spectrometer, 

ys | G 4 D lines General Electric Co.; process monitor 
mass spectrometer, Consolidated En- 

gineering Co.; and nuclear magnetic 


~ resonance spectrometer, Varian Asso- 
the speedy, cost-cutting way... <<" 
Advzence registration for this sec- 


tion is required by the Society. Any 
number of sessions, up to five, may 





be attended. The sessions on each 
instrument are to be small and will 

be repeated up to a maximum of five , 
times. 





Oil Man’s Calendar 


APRIL 
{merican Society of Lubrication Engineers, 
Netherland-Plaza, Cincinnati, Ohio, April 


Instrument Society of America, New Jersey 
Section, sixth annual Symposium on “Flow 
ind Its Measurements,” Hotel Essex 
House, Newark, N. J., April 6 

National Petroleum Ass'n, S5\st semi-annual 
meeting Cleveland Hotel Cleveland, 
Ohio, April 14-16 

Fourth John Zink Process Heating Seminar, 
John Zink Burner Co., 4401 S. Peoria, 
Tulsa, Okla., April 17. 

Natural Gasoline issn of imerica 33rd 
annual convention, Baker Hotel, Dallas, 
Texas, April 21-23 

Southern Industrial Wastes Conference, the 
Shamrock, Houston, Texas, April 21-23. 

imerican Institute of Chemical Engineers, 
Philadelphia-Wilmington section, Univer- 
sity Museum, 33rd and Spruce Streets, 
Philadelphia, April 27 

iss'n of Consulting Chemists and Chemical 
Engineers, symposium and banquet, Hotel 
Belmont Plaza, New York, April 27 

9th Annual Industrial Engineering Confe- 
rence, Statler Hotel, New York City, 
April 29 and 30 











MAY 


Scientific ipparatus Makers Association, 


36th annual meeting, the Broadmoor, 


Visible Shut-off % is The Internal Sleeve “ ee ges ean 





Pollution Control Association, Patten 
takes all the Hotel, Chattanooga, Tenn., May 3-6 
R | G { D movement Liquefied Petroleum Gas Ass'n, annual con 


vention, Conrad Hilton Hotel, Chicago, 


LINE BLIND VALVES Se a ins 


imerican Petroleum tute, Division of - 
Refining, 19th mid-year meeting, Rice 
Hotel, Houston, Texas, May 10-1 


Hamer “Rigid” Line Blinds solve the problem 2nd Basic Materials Exposition and Con- 


of blinding pipe lines where no endwise ference, International Amphitheatre, Chi- , 
HAMER Plug Volves movement of the line is possible. An internal cago, Ill., May 17-20. 
Pi nenadin of uses sleeve, actuated by ball-bearing ring gear, JUNI 
have proven the takes all movement. Rigid body is unaffected imerican Society for Testing Materials, 
easy and immediate . by misalignment or line strains. Enclosed 57th annual meeting and exhibit of test- 
Operation of plate slot prevents spillage— stops mess, fire ing apparatus, Sherman and Morrison 
HAMER plug val- H ; : , ; set Hotels, Chicago, Ill., June 13-18. 
wen. WEE nat click hazard. Blind is easily opened, or closed 


15th Management Course, College of Engi- 
neering, State University of lowa, Iowa 
City, la., June 14-26. 

Send for free catalog. American Institute of Chemical Engineers, 
meeting on nuclear energy, University of 
Michigan, Ann Arbor, Mich., June 20-23. 

Chemical Institute of Canada, 37th annual 


conference and exhibition, Toronto, Can., 
HAMMER o1 troor company ——. 


or freeze. by one man in one minute. 


2919 Gardenia Avenue JULY 

Long Beach 6, California Ist Western Plant Maintenance Show, Pan 
; Pacific Auditorium, Los Angeles, Calif., 

Representatives throughout the United States July 13-14. 
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HOW 


USES STAINLESS STEEL 


in a fluid catalytic 
cracking unit 











ABSORBER 





GULF OIL'S 
Arthur refir 
. panizer the 
absorber 
2-13 CR (405 
CLAD ON A-263 
REGENERATOR 
FRACTIONATOR 
TYPE 405 
2 CLADDING 
-__ AIR 
Ne mazat me) 
HEAVY CYCLE Ojl 
i tae fluid catalytic cracking unit sorber stripper are Type 304 Stain 
diagrammed here was built in less Steel, while tray plates in the 
" 1951 for the Gulf Oil Corporation’s debutanizer and in the depropanizer 
Port Arthur, Tex., refinery. With the ire Type 316 
help of Stainless Steel—used exten- Such careful selection of grades is 
: . sively in trays and piping—this unit extremely important in obtaining 
handles 65,000 barrels of prepared the maximum corrosion resistance 
charging stock daily and long life from Stainless Steel 
The flow chart shows the various Properly applied, Stainless Steel is 
grades of Stainless used in different one of the most important tools you 
parts of the unit. Trays in the ab can use in keeping your refinery op 
NITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
UMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
SHEETS + STRIP + PLATES - BARS ~ BILLETS TUBES - WIRE * SPECIAL SECTIONS 
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erations on stream at all times 
Our book, 


Stainless Steels in Petroleum Refin 


new ‘Performance of 


ery Service,” much valu- 
able data 
grades. If 


mail the coupon below 


contains 


on properties of various 


you do not have a copy, 


And our rep 


resentatives are always available to 
issist you in the selection of the 
right grade of perfected, service 
tested USS Stainless Steel 

| | Sta St Corpora 

M Penn Place, R 1296 














Information Offered in the Advertisements 


Do you need detailed informa 
n on a specific subject? Check 
eh this easy-to-use index of 
rature and data being offered 


ntl issue’s advertisements 


AppITIVE, fuel oil, No detailed in 
formation and samples. Du Pont 


See adv't p. 562 


Appitive, furnace oil: product data 
ind samples. Oronite Chemicals Co 
S idv'ts pp. 496 and 598 

Appirives, for fuel oil: bulletin on 
Santolene H. Monsanto Chemical 
is. 3 dv't p. 464 


Lectrodrye! booklets, 
Because Moisture Isn’t Pink” and 
The Moisture in Our Atmosphere.’ 
( orp See 


Ain DRYER 


Pittsburgh Lectrodryer 


idv’t p. 615 
ALUMINUM CHLORIDE, anhydrous: 
lechnical c italog Ohio Apex Divi 


sion. See adv't p. 565 
BLENDING EQUIPMENT: Bulletin SM 
OA Continuous Stream Blend- 
ng.’ Proportioneers, Inc. See adv’t 
le Iront cover 
BUBBLE CAPS: cost analyses of towel! 


nternal equipment. Fritz W. Glitsch 
& Sons. See adv't p. 613 


CATALYTIC CRACKING, Houdriflow: de 
iils in brochure. Houdry Process 
Corp. See adv’t p. 510 

CATALYTK REFORMING book on 
Catforming Atlantic Refining Co 
S ivt p S68 

CATALYST SUPPORTS: literature and 


sample kit. Carborundum. See adv't 


ry 
| i 


( \ iSLIC insu Catalogs 
Erkot Products Set idv't p 174 
CONDENSER ‘TUBES Trufin con 
lenser tube book available Wol 


ne Tube Div., Calumet & Hecla 


See adv't p. 484-485 
CORROSION INHIBITORS, use of am 
monia to neutralize oil acids: book 
t iilable, “Guide for the Use of 
Barrett Brand Anhydrous Ammo 
nia in Cylinders.” Allied Chemical 


& Dye ( orp See adv't p 54] 


EXPANSION JOINTS, Chemiseal: Bulle 
tin FC-952. United States Gasket 
Co. See adv't p 614 

FABRICATION 


aluminum technical 


handbooks on different aspects of 
Reynolds 


512-513 


design or fabrication 


Chemicals. See adv't p 


FABRICATIONS, clad _ steel movie, 
“Equip for New Profits.” Lukens 
Steel Co. See adv’t p. 604 

FILTRATION MEDIUMS, porous, “Alun- 


dum”: Form 140. Norton Co. See 
adv't p. 619. 


FLOW CONTROL for mixing and batch- 
Bulletin FL-49. 
Berner, Inc. See 


ing, automatic 
Hetherington & 
adv’t p. 617. 


FoAM fire extinguisher, Aer-O- 
Foam”: booklet, “Foam Fire Pro- 
tection.”” National Foam System, 


Inc. See adv’t p. 600 


GaGes, lined: drawing GD-431 on 
lined gages. Jerguson Gage & Valve 


Co. See adv't p 618. 


GAS SEPARATORS, “packaged plants” 
brochure. Air Products, Inc. See 
adv’t p. 490. 


Bulle 
Trane Co See 


HeAT EXCHANGERS, air-cooled 
tin DS-395. The 
adv't p S80 


INSULATION, “Foamglas”; folders on 
different applications. Pittsburgh 
Corning Corp. See adv’t p. 499 


JOINTS, swing: Catalog No. 400. Barco 
Mfg Co. See adv't Pp S58 


LEVEL GAGES Bulletin 
CP-350] Vapor Recovery Systems 


Co. See adv't p S61. 


automatic 


catalog 


LINE BLIND VALVES Hamer 
Q) lool Co. See adv't p. S84 


Mist ELIMINATOR Case Study N« 
1001. Otto H. York Co. See adv't 
p S56 

Mist ELIMINATORS: catalog. Meta 


Textile Corp. See adv’t p. 452 
MIXERS, side entering: catalogs on all 
types of equipment. Mixing Equip- 


ment Co. See adv’t p. 514 


PAINT ALUMINUM: booklet, “Paint 
ing With Aluminum.” Aluminum 
Co. of America. See adv't p 507. 


PAINTS for the petroleum industry 
Brochure B-770. Sherwin-Williams 
Co. See adv’t p. 576 


Pumps, controlled volume, air pow- 
ered: Bulletin 1053 and Technical 
Paper 62. Milton Roy Co. See adv't 


p 498 


PURIFIER: bulletins describing purifi 
ers. \ D Anderson Co. See adv 
p. 572 

THERMOMETERS and hydrometers 

The Emil Greiner Co. See 

idv't p. 617 


catalog 


refineries 


Warner 


SEPARATORS, water, I0rF 
Process Manual R-101-53 
Lewis Co. See adv’t p 615 


SIZING control valves for flashing con- 
technical papel! 


Governor Co. See adv't p 


densate service 
Fisher 


49] 


STEAM TRAPS: Catalog J. Armstrong 
Machine Works. See adv’t p. 607 
STAINLESS STEEL: book, “Performance 
of Stainless Steel in Petroleum Re- 
finery Service.”’ United States Steel 


See adv't p 585 


[TEMPERATURE TRANSMITTER, “Trans- 
aire’: Bulletin 98097 


strument Cos. See adv't p. 596 


Taylor In 


TOWER CLEANING with “Oakite” de- 
tergents: booklet, “What Petroleum 
Men Should Know to Simplify 
Cleaning.” Oakite Products, Inc. See 


idv't p 606 


TURBINES, hor!zonta Purbine Cata 
log 500. Dean Hill Pump Co. S 
adv t Pp 182 

VALVES, control: Catalog 1500-B. An 
nin Co. See adv't p. 479 

VALVES, contro leakproot Bulletu 
12 on process control Hamme 


Dahl Co. See adv't Dd. IF 


VaLves, diaphragm: Bulletin CV53 
Kieley & Muller Inc See advt p 
Soo 

VALVES l evel Seald desig! Cata 
log 39-3. Homestead Valve Mfg 


Co. See adv't p $97 


VALVES, steel gate, 600 Ib Folder 
AD-1881. Crane Co. See adv p 
468 


VALVES, venturi-type, for LPG: prices 
and specifications. Orbit Valve Co 


172 


See adv't p. 4/3 
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LOOK INTO THE FUTURE—-LOOK INTO PETROLEUM PROCESSING 





tomorrow comes every day. 


é) etrochemicals. the fast ...in petroleum processing. Planning — farm chemicals and synthetic rubber 
growing offspring of the world’s tomorrow's plant is the everyday makes PETROLEUM PROCESSING AN 
fastest changing industry. will routine—not just a research and de- INDUSTRY CONSTANTLY BUILD- 
make o trenemedens ne market velopment department function. In ING A NEW PLANT. Three veat 

. . this industry everyone is a “planner ’. “pay-offs™ are common. 

for all process equipment in : pe 
tame From the maintenance foreman plan- Vhe men who are thinking of to- 
the next ten years. W rite for a2 = : : 
ning the next big “shut-down” to the morrow s new plant or tomorrow's 

free plant directory and market 

process designers working on an en- maintenance shut-down are the read- 


in ormation., 6 es e . ray 
/ tirely new “cracker” it is tomorrow's — ers of Petroleum Processing. They ex- 


equipment that is important, pect and get new ideas on processes 

To keep ahead with new fuels and — and plant improvements first from 
lubricants for such fast moving mar- — the editors of Petroleum Processing. 
kets as automobiles. aircraft. diesel Po get your equipment or material 
locomotives. farm tractors and auto- into refineries and petrochemical 
matic home heating and at the same plants advertise to the men who are 
time build the petrochemical mate- thinking of the time when they can 
rials for whole new industries like | make use of your product to improve 
plastics, synthetic fibers, detergents, the refinery of tomorrow. 





PETROLEUM 
PROCESSING 


330 WEST 42ND STREET, NEW YORK 36 














FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 


SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parenthe- 
ses to the left of the 
advertiser's name. 


Circle the code /etter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. _ 


Fill in your name, title, 
company and mailing 
address and mail the 
card ...no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 


ADVERTISERS’ INDEX 


This index is published as a convenience to the reader. Every care is taken to make it accu- 


rate, 


but 


PETROLEUM PROCESSING assumes no responsibility for errors or omissions 








and efficient handling. 
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Airetool Mfg. ¢ Th 601 
Air Preheater Cory S60 
Air Products, I 490 
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New Mobile Unit Has Triple Purpose 


55-bbl., 
tank and engine-driven pump combi- 
nation can be used for at least three 
services around a refinery: hauling; 


A new, trailer-mounted 


transfer pumping; and as a “vacuum 
cleaner.” Completely _ self-sufficient 
with the tank, engine, pump, and a 
four-way valve; it can be operated by 
one man to load, carry, and discharge 
any liquid or semi-solid. It is expected 
to find applications in such jobs as 
cleaning drain-boxes, cooling tower 
basins, separator boxes, or full-size 


Circle No. 1 on 


storage tanks. The unit will draw in 
most of the muck itself, and the re- 
maining material can be pushed close 
to the hose-line pickup. In one timed 
operation, it took less than 10 minutes 
to suck 55 bbl. of mud into the tank 
and another five minutes to empty it 
he trailer can also be used at marine 
terminals, where it can be moved 
along piers for dockside clean-out of 
cargo vessels. Thompson Tank and 
Mfg. Co., 2019 East Wardlow Rd., 
Long Beach 6, Calif 
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Simple New Sulfur Dioxide Gas 
Detector Has High Accuracy 


for quick determinations of 
concentrations ranging from 0 to 50 
ppm. Maximum allowable concentra- 
tion of SOs for working atmospheres 
is 10 ppm for an 8-hr. exposure, ac- 
cording to the American Conference 
of Government Hygienists. The use 
squeezes the aspirator bulb of the de 
vice three times for an adequate sam- 





For More information 


cards to request additional 

details or literature on any 
items reviewed in “What’s New!” 
Just circle the numbers corre- 
sponding to the numbers at the 
end cof each item in which you 
are interested. Then fill in the 
rest of the card and drop it in 
the mail. No postage is required. 
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ple, then reads the concentration on a 
graduated scale on the detector tube 
Ihe reagent in the tester tube turns 
from blue to white, and the length of 
decolorization is directly proportional 
to the SO per cent in the sample 
Mine safety Appliances Co., Braddock, 
Thomas & Meade Sts., Pittsburgh 8, 
Penna. 
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Redesigned Melting Point Unit 
Has an Accuracy of —0.5° C. 


with calibration. Without calibra- 
tion, the new model of the “Fisher- 
Johns” apparatus is accurate to within 


1 or 2° C., said to be sufficient for 


many identification and purity checks 
in the organic laboratory. In opera- 
tion, the sample crystals are sand- 
wiched between cover glasses, the 
sandwich is placed in the heating-stage 
depression, and the heating rate is set. 
The aluminum heating stage can be 
brought to the desired temperature as 
slowly as desired or it can be raised to 
300° C. in as little time as 10 minutes. 
Crystals are observed through an in- 
tegral, low-power lens. The thermom- 
eter (20 to 300° C.) projecting from 
the side of the stage is read at begin- 
ning of the melt and again at comple- 
tion. The control unit, a variable trans- 
former, is graduated in per cent power 
input, permitting rapid, continuous, 
and reproducible control of heating 
rate. The heating stage is illuminated: 


it can also be used as an efficient, 
micro-hotplate if desired. The appa- 
ratus uses 115 volt, 60 cycle, a.c. 
Fisher Scientific Co., 717 
Pittsburgh 19, Penna. 
Circle No. 3 on Reply Card 


Forbes St., 





New Saybolt Viscosimeter Uses 
Electronic Temperature Control 


circuit with a mercury thermostat. 
Construction is of insulated, double 
wall, with a stainless steel exterior and 
a Bakelite cover. Stirring is done by ay 
external induction motor with a tu 
bine type impeller. Current consump 
tion for the temperature control is 4 
microamps. There are both 2- and 4 
tube models available, with tempera 
ture ranges up to 450° F. Immersion 
heaters are of the screw base type, 
easily removed or replaced. Operating 
current can be 115 or 230 volts, A.C 
Viscosity tubes, in both stainless steel 
and bronze, can also be 
Labline, Inc., 217-221 
St., Chicago 6, III 
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New Continuous Gas Analyzer 
Uses Radioactivity Principle 

The Hallikainen 
Radiological Gas 
Shell De- 
and licensed to Hallikainen 


in its Operation 


Shell Development 


Analyzer was designed by 


lopment 


’ manufacture. It is adapted to the 


ontinuous analysis of binary gas mix- 


ures by 


measurement of the ioniza- 
tion produced in the gas by beta radia- 
source The 


source used is Strontium 90, because 


tion from a radioactive 
it is abundant and an inexpensive fis 
with a relatively long 
ind also because it emits only 
thus minimizing the 
shielding problem. The first installa- 
the measurement 
of argon in the converter gas in an 


sion product 
half-life 
beta radiation, 
tions have been for 


Iwo models are avail 
standard and explosion-proof 
Hallikainen Instruments, 1341 Seventh 
St., Berkeley, Calif 


immonia plant 


able. 
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Induction Motors Revised to 
Meet New NEMA Standards 
said to be the 


change in frame reassign 
Line affected is the 


for trame sizes, 
first major 
ment in 25 years 
manufacturer's A.C 
frame 


squirrel cage in 
326 and smaller, in new 


sizes 


fan-cooled and explosion proof mod- 
els. Major result of the redesign is seen 
as meaning equal 
smaller package 

the reduction in 


horsepower in a 
[he entire concept of 
frame size by the 
new National Electric Manufacturers’ 
Ass'n. standard is a result of techno- 
logical advances in the last 25 years, 
particularly in the development and 
application of new metals, insulation, 
and heat transfer methods. No per- 
formance standards are changed in the 
new, smaller frame size motors. Allis- 
Chalmers Mfg. Co., Milwaukee |, Wis 


Circle No. 6 on Reply Card 


Safe Electric Fork Truck Line 
Offers Capacities to 5000 Ibs. 
and is said to be first production 


Under- 
writers approval for operation in Class 


model of its type to receive 


1, Group D areas. These include such 
atmospheres as those containing gaso- 
line, petroleum, naphtha, benzene, 
butane, propane, alcohols, acetone, 
benzol, lacquer solvents, and natural 
gas. In essence, the trucks are modi- 
fications of the manufacturer’s stand- 
ard Electric Carloaders; including 
totally-enclosed explosion-proof panel, 
master switch and limit 
switches for the seat brake, foot brake, 
hydraulic control valves, pump motor, 
and drive motor. 


resistor, 


Static-conductive 
cushion tires as well as explosion 
proof plugs are used. As a further pre- 
caution, there is no key switch on the 
steering column. Instead, the switch is 
incorporated on the battery and serves 
the double purpose of closing the ci 
cuit and locking the plug and recepta 
cle together. Clark Equipment Co., 
Battle Creek, Mich. 


Circle No. 7 on Reply Card 


Signal Tab Tells Quickly If It's 
A Line Blind or a Spacer Ring 


. you have between the pipe flanges 
The new “Visi-Tab” is offered as an 


improvement over the conventional 


“spectacle” blinds in 
Like the 
extend beyond the flange as usual. In 
ternal fitting is the same—line blind or 
spacer ring as the case may be. How- 
ever, for ready identification, a blind 
has a blank disc at the tab end and the 
ring has an open ring. This eliminates 
the problem of obscured stamped let- 
tering on the usual design. A_ full 
range of sizes are offered, for 
face, ring-type joints, and tongue and 
groove flanges, for all ASA 
pressure and temperature ratings from 
150 to 2500 psig. They are available 
in carbon steel, carbon moly, chrome 
moly, Types stainless 
steel, alloy-faced 
other alloys. Engineering 
America, Westfield, N. J 


No. 8 on Re ply ¢ ard 


process piping 


“Figure 8” design, the tabs 


raised 


service 


316. 304, 347 
carbon steel, and 


Corp. of 


( ircle 


New Transmitter Makes Positive 
Seal between Gage and Fiuvid 


Model 
transmitter 1s for 


being measured. The 
“61L00F” 
use with pneumatically-operaied in- 
struments for measuring the pressure 
of liquids and gases—or 
weight, or 


pressure 


the depth, 
liquids—in 
vented and pressurized tanks. Because 


volume of 


of the seal, it can be used with many 
fluids otherwise dangerous or difficult 
to measure. The diaphragm is the only 
part exposed to the fluid. The instru- 
ment is essentially a 1-to-1 transmitter. 
It has linear 
water upward. It will permit accurate 
readings at all pressures to 20 psi. in 


response from /'2-in 


vented tanks, and 45 psi. in pressur- 
ized tanks, and will withstand pres 
sures of 250 psi. without damage. Air 
consumption is less than 2 SCF/hr 
King Engineering Corp., Box 540 Ann 
Arbor, Mich 
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WIGGINS 
GASHOLDERS 
have eliminated 
operating costs 
for users of 
chemical process 
and industrial 
gases 





PISTON RISES NEARLY TO TOP—MINIMUM OF WASTE SPACE 
CAN BE BUILT ANY SIZE + NO CONTAMINATION OF GAS 


ME an ' 
MBER 


General American neers ence Corporation 


135 SOUTH LA SALLE STREET + CHICAGO 90, ILLINOIS 
Offices in Principal Citie 
Export — 380 Madison Avenue, New York 17, N. Y. 
Plants: Birmingham Ala. « East Chicago, Ind. « Sharon, Pa. 
In Canada: Toronto Iron Works, Ltd., Toronto, Ontario 














This 100% dry seal 
gasholder (no water, ale) 
tar, no grease) has 
proved itself under 
every condition of 
climate and tempera- 
ture. Because of the 
seal and the simple 
operating mechanism, 
operating costs have 
been entirely elimi- 
ay-} 0-16 Wm Me )anley-larieleme) 
maintenance expense 
by owners of Wiggins 
gasholders also shows 
remarkable savings. 
Companies who have 
converted old-type 
gasholders to the 
Wiggins advantages 
have been able to wa 
joy similar savings. 
Write for information. 





by 
GENERAL 
AMERICAN 
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Greater Surface Area Provided 
In New Internal Fin Tubing 


which can be produced by extru 


sion. Tubing with integral fins on the 
inside, as produced by the manufac- 
turer's new extrusion process, can be 
used in a heat exchanger with the fire 
on the outside and the fluid on the 
inside -roduction of such specialties 


has now passed the purely experi 


mental stage and tubing can be pro- 
duced of a number of steels and steel 
illoys in a limited range of sizes. Tu 
bular Products Div., Babcock & Wil 
cox Co., Beaver Falls, Penna 

Circle No. 10 on Reply Card 





H.S Measured Continuously by 
Density of Stain It Produces 


Op a special sensitized paper in a 
sealed chamber. The new Type Sl 
Hydrogen Sulfide Detector consists of 
three basic components: 1) a chart re 


$9) 


corder, scaled in ppm. as required, 
arranged for panel mounting and with 
a front-hinged door; 2) a combined 
sampling and detecting unit; 3) a glass 
tube type flow meter to check gas 
sampling rate. The instrument can be 
arranged to provide full scale ranges 
from 200 ppm. (maximum) to 0.05 
ppm. (minimum). The device is set so 
that flow of sample gas and rate of 
travel of the test paper are carefully 
controlled and constant. The amount 
of stain on the paper from the gas then 
becomes directly proportional to the 
amount of HeS in the gas. Actually, 
flow and paper travel are not con- 
tinuous: they are intermittent at pre- 
cisely timed intervals so that the stains 
appear as a series of spots. Stain inten- 
sity is measured by photoelectric cell 
method. Viking Instruments, Inc., 
East Haddam, Conn 


Circle No. 11 on Reply Card 





Centrifugal Recycle Compressors 
Being Offered in Standard Line 


for low flow and high pressure 
Manufacturer states they will meet all 
requirements in a range from 25 to 
250 hp., flows as low as 100 SCM, 
pressures as high as 600 psig. and tem- 
peratures to 700° F. Impellers, hous- 
ings, diffusers, bearings, gears, and 
shafts are interchangeable to meet spe- 
cial requirements of the user. The 
flexibility of the basic machine is in- 
creased through three available im- 
peller designs having different aerody- 
namic characteristics: 1) a _ high 
pressure impeller designed for service 
in a wide range of operation from ap- 
proximately 50% below to 20% 
above design flow; 2) a non-overload- 
ing impeller designed for conditions 
where flow requirements are variable 
and complete overload protection 1s 
required, and 3) a non-surging im- 
peller designed for wide range of oper- 
ation with complete stability from the 
design point to zero flow. Almost any 
type drive can be furnished mounted 
on a common base with the compres- 
sor. Sawyer Bailey Corp., 1559 
Niagara St., Buffalo 7, N. Y 


Circle No. 12 on Reply Card 





Laboratory Furniture Unit Will 
Handle “‘King-Size” Glassware 


. such as the extra-long burettes and 
the Liebig condensers, the big 100 and 
200 ml. delivery pipettes that just 
don’t fit into anything else, or any 
other oversize glassware. The unit has 
three 6-in. deep drawers running the 
full width of the 48-in. cabinet. Two 
half-width drawers at the top will hold 
smaller apparatus, beakers, stopper, 
test tubes, etc. It is available with three 
kinds of top: “Kemrock” (fine-grained 
natural sandstone impregnated with 
chemical-resistant polymerized resin); 
stainless steel; and formica. It may be 
ordered with the reagent shelf to 
match adjacent units. Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, 
Penna: 

Circle No. 13 on Reply Card 


New Electronic Computer Has 
Versatility and Easy Operation 


at high speeds, according to the 
manufacturer. A _ digital differential 
analyzer, it utilizes the decimal num- 
bering system in both programming 
and in calculating solutions. Its fun- 
damental operation is the numerical 
integration of any variable with re- 
spect to any other variable, linear or 
non-linear, which generates a_ third 
variable. Integrators may also be 
coded to perform addition, multiplica- 
tion, division, comparison, limiting, 
decision, and servo operations. The 
unit has a capacity of 60 integrators. 
Among the problems it can handle are 
the numerical solution on linear and 
non-linear differential equations, o1 
simultaneous sets of such equations. 
It can solve integral equations, split- 
boundary value problems, and individ- 
ual or simultaneous sets of linear or 
non-linear algebraic and transcendental 
equations. It can also be applied as a 
numerical simulator of certain physical 
phenomena. Bendix Computer Divi- 
sion, 5630 Arbor Vitae St., Los An- 
geles 54, Calif 

Circle No. 14 on Reply Card 
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New Button Head Coupler Is 
A Help in Lubricating Valves 


. with Rockwell high pressure lubri- 
cant hand guns and bucket pumps. It 
has a positive shut-off device which 
will stop all extrusion of lubricant 
from the coupler immediately after 
removal from the fitting, thus solving 
a perplexing field maintenance prob- 
lem. Known as the “400” Button Head 
Coupler, the device has 1'2-in. pipe 
thread pull-on and top connections 
Rockwell Mfg. Co., 400 North Lex- 
ington Ave., Pittsburgh 8, Penna. 
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Easy Maintenance Is Feature of 
New Conductivity Flow Meter 


assembly, because the flow cell is 
easily removed for cleaning or inspec- 
tion. The complete assembly can be 
used in conjunction with a full con- 
ductivity 
mine the 


condensed steam and 


to deter- 
conductivity of 
feedwater. The 
new assembly itself is less than 10 in 
long 


meter or recorder 


electrical 


The cell is so small that there is 
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Be sure you have 
SLIME 


EXCHANGE 


duu 


CONTROL 








Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 


designed for any need, built for last- 





ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs 
For further information write our 


Industrial Division. 


fq WALLACE & TIERNAN 


25 MAIN ST.., 


BELLEVILLE 9, N. J. 


CHLORINATORS « CHEMICAL FEEDERS * SCREENING EQUIPMENT * MAGNETIC SEPARATORS 


« PRECISION PRESSURE INSTRUMENTS « 


(To obtain more 


data on advertised products see 


CATHODIC PROTECTION ¢ FINE CHEMICALS 


cD-39 


$93 


page SAX) 








For Irouble-Froe Pipe What's New! 


practically no holdup to level out dif- 


. ferences in conductivity. It can be fur- 
nished with cells with different con- 
OL stants. A bimetallic, dial-reading 

eee 


thermometer is supplied as a standard 
component. Cell is removed by means 
of a flexible coupling with rubber “O” 
rings and back-off nuts. Except for the 
glass cell, the principal components of 
the unit are made of stainless steel. 
Hagan Corp., P. O. Box 1346, Pitts- 
burgh 30, Penna 
Circle No. 16 on Reply Card 









This 65R threads 
1 to 2” pipe with 1 set of dies 
»+- and it won’t jam! 


You won’t find a die stock to equal this popular 65R—any- 
where! It saves time—one set of self-contained high-speed 





dies adjust to 1”, 14%", 14%” or 2” pipe or conduit in 10 sec- Pressure Gage and Transmitter 
onds! Mistake-proof self-centering workholder sets to size Suitable for Outdoor Locations 
instantly! It saves trouble—lead screw won’t jam, it kicks out Or unprotected installations. It 
. . ‘ nav he “di el r OF ? > 
automatically when standard length thread is cut. Clean per- may be mounted either on a 2-in. pipe 
pedestal, a wall, or a panel. Output 


eC res : ef = > 9.eAaSV i > res ing 
fect thre ads, fast! For trouble-free extra-easy pipe threading solieasiaiin: alt hen teniinadbdbiaads tiniuiiatie Mita 
buy 65R at your Supply House. 3 to 15, psi., or 5-25 if specified 
Ranges of pressure measured go from 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 


vacuum to 10,000 psig. Gages are in 


either 6 or 8 in. size with Bourdor 











tubes of a wide variety of materials 
such as bronze, beryllium copper, ca! 
bon steel, stainless steel nickel o1 
monel. Pneumatic operation ts practi 
cal at distances up to 1000 ft. for 
remote indication or recording, and up 
to 400 ft. for control. Penn Industrial 
Instrument Corp 4110 Haverford 
Ave.., Philadelphia +, Penna 
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SAMPLE ANACONDA DUPLEX TUBE with a ferrule attached. 








DUPLEX TUBES are made by drawing copper or 


copper alloy tube either inside or outside of steel tube 
i é 


Special purpose ANACONDA Duplex Tubes 


Can be supplied with ferrules attached 


ry opAyY Duplex Tubes are being used from tw lifterent nont us alloy 
| more than ever to meet situations Dupk | A Wy the ar 
here corrosive conditions on the ( t rrosion probl 
side and outside of a tube are different Write ft Techy il Department 
Other idvant iges less mamntenance tlinir ur requirement The v Il} 
_ , 


ind LOW sh tcl WH better eat ] 14 ryt tl , 1 } ‘ ‘ 
DUPLEX TUBES ARE MADE FOR MANY USES ta to put their expe to work f 


PETR 


LEI 


MM 


| é eamaret better Fesistance to treated Th \) i Bra Compan 
eee ey RE ind untreated waters. Waterbury 20. Conn. In Canad An) 
Gary, Ind. They needed cop Double-walled ANAcoNDA Duplex conda American Brass Ltd., Net 
O.D i" LD 1’ lor lubes are available in a wide range of Foronto, Ont 
OOO | I Sj7eS cages ind illovs They can lL, 
Tes 7 rn upplied with the external tube cut R 
. a back to receive ferrules for 1 Iling into 
| LV the tubs sheet ilso vith ferrules it 
as he ¥ ' : tached. The nonferrous tubs nav be 
, : Tubes and Plates for 
} fin drawn either misice I utsice the ste 
\ Duplex Copper Tul tube. Duplex Tubes can also be mad Condensers and Heat Exchangers 
PROCESSIN( April iYS4 (lo obt 





To measure varying temperatures 
vou need DYNAMIC ACCURACY? 


Bee MIC ACCURACY, (the accuracy of an instru- 
ment in measuring changing or dynamic condi- 
tions), reaches a new high in the Taylor TRANSAIRE* 
Temperature Transmitter. This extreme sensitivity to 
changing conditions is due to the low heat capacity of 
the cigarette-size bulb and dynamic compensation, i.e., 
compensation for inherent lags in the measuring sys- 


tem and the rate of heat transfer of the process medium. 
It is achieved by derivative action (SPEED-ACT*) in 
the measuring circuit. Operates on the force-balance 
principle. No special calibration of receivers is neces- 
sary, thanks to standard output pressure range of 3-15 
psi. Write for Bulletin 98097, Taylor Instrument Com- 





panies, Rochester, N.Y., or Toronto, Canada. 


HERE ARE THREE TOUGH MEASUREMENT PROBLEMS SOLVED BY DYNAMIC ACCURACY 








Transcire 
Transmitter 





\ ~ 


V4 ee, 
TOP TOWER TEMPERATURE 


, « 
y, { 
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Attemperating 
Woter 


DESUPERHEATER 


BOTTOM TOWER 
TEMPERATURE 











596 (To obtain more data on advertised products see page 588) 


aylor Lnslruments MEAN ACCURACY FIRST 


Short Range Span Detects Temperature Trends 
Problem: To get highest possible purity of product consistent with good 
production economy. This requires the quick detection of temperature 
trends over a very narrow range. 


Solution: The short, shiftable range spans (as short as 50°F.) for the 
TRANSAIRE Temperature Transmitter permit selection of operating range 
by a simple screwdriver adjustment. SPEED-ACT feature assures detection 
of temperature change of less than 1/10 of 1% of span and is accurate to 
Vp % of span. 

Results: Close control because the minute temperature trends are practically 
instantaneously detected and transmitted to the controller and receiver. 
This means higher yield of a purer product, also great flexibility in chang- 
ing to different product requirements. 


Fast Speed of Response Catches Rapid Temperature Changes 
Problem: Steam at high temperature, as with any gas temperature measur- 
ing problem, has poor heat transter characteristics, making it difficult to 


; measure dynamic temperatures. 


Solution: The low heat capacity of the cigarette-s*.e bulb (made possible 
by the force-balance system), and SPEED-ACT compensation for the rugged 
well required, give unprecedented speed of response to temperature 
changes under these adverse conditions. 


Results: Smooth efficient operation, and greater protection to expensive 
equipment in subsequent processing steps. 


Compensates for Poor Heat Transfer of Vapors 


Problem: To reduce measurement lag to a minimum and provide the maxi- 
mum benefits of a cascade system. 


Solution: A TRANSAIRE Temperature Transmitter with derivative action 
(SPEED-ACT) in the measuring system and bulb installed in the tray. This 
compensates for the inherent lag of the separable well required. A second 
TRANSAIRE Transmitter — also with SPEED-ACT — is used in the reboiler 
vapor line to compensate for poor heat conductivity of vapors. 


Results: Close control because minute temperature trends at the deck or in 
the vapor line are practically instantaneously detected. Process lags are 
eliminated because the cascade system can be beneficially utilized. This 
means an increase in yield of specification product. 
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HX positive, DROP-TIGHT shut-off = 
* instant STICK-PROOF operation 


What’s New! 




















"built-in features of” 


HOMESTEAD 
Cever-Stald 
VALVES 











“ee 





Stopcocks Designed Especially 
For Microchemical Operations 


are now available in a variety of 
shapes. They are said to make the ap- 
paratus more compact, reduce dead 
space, and improve appearance gen- 
erally. The plugs are precision ground 
and interchangeable. Holes through 
the plugs come in the range from 0.5, 
0.75, and 1.0 mm. bore diameter 
Microchemical Specialties Co., 1834 
University Ave., Berkeley 3, Calif. 


Circle No. 18 on Reply Card 


Built right into every HOMESTEAD LEVER-SEALD VALVE is a 


powerful lever-and-screw device that either firmly seats the valve, 


or relieves seating pressure just enough to overcome friction and 
permit easy operation. For this reason, hard-to-hold fluids or 
extremes of temperature and pressure cannot cause a HOMESTEAD 
LEVER-SEALD VALVE to stick or “seize.” 

Instant, dependable operation, long service life, and extremely 
low maintenance cost are assured by this exclu- 
sive HOMESTEAD design. All vital operating 
parts and seating surfaces are protected from the 
corrosive or erosive effects of line fluids. No 
lubrication is required, but valve may be pressure 
gun lubricated if desired. 

HOMESTEAD LEVER-SEALD VALVES are 
available in metals and alloys to specification; 
sizes 114" to 12”; from vacuum to 1500 Ibs.; 
temperatures from 40° below zero to 1100° F. 


For complete details MAIL THE COUPON TODAY. 





” 
X-Ray Spectograph Attachment Without obligation, send me Catalog 39-3 covering Homestead 
Permits Use of Helium in Beam Toctstensnbenas 
| NAME TITLE 
instead of air, extending the 
useful spectrum range down to sulfur. | COMPANY 
With an air path and rock salt analyz- | 
ing crystal, consistently good qualita- | ADDRESS 
tive and quantitative results had been | 
possible in the spectrum from calcium | city STATE 


(atomic No. 20) to uranium (atomic 
No. 92). A recent fuel oil specimen HOMESTEAD VALVE MANUFACTURING COMPANY 


containing 0.86% sulfur gave a net 


"Serving Since 1892" 
P.O.BOX 43 CORAOPOLIS, PA. 


intensity of 16 counts/sec. above a | 
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ORONITE 
LUBE OIL 


ADDITIVES 


This new chassis Dynamometer is typical of 
the advanced research we employ to develop 
superior Oronite additives. The research and 
testing facilities behind Oronite additives are 
the most advanced in the nation. 

With vears-ahead research. it is possible that 
Oronit additives could pros ide your finished 
oil with the competitive advantages you need 
to win and hold a market. Oronite will tailor- 
make additives to vour base oils meeting 
your price and performance specifications, 

Why not see what Oronite additives can 
offer vou? Phone or write the Oronite office 
nearest you. An additive specialist will con- 
tact you on request, 


ORONITE CHEMICAL COMPANY 


38 Sansome Street, San Francisco 4, California 
30 Rockefeller Plaza, New York 20, New York 


600 South Michigan Avenue, Chicago 5, Hlinois — 


Standard Oil Los Angeles 15, California 
Mercantile Securities Building, Dalles 1, Texas 





Low temperature 
performance evaluation 
seen from inside new 


all-weather chassis 


Dynamometer test cell. 





With Oronite Additives 
you can formulate oils to 
meet the new A.PL Service 
Classifications and can 
meet spec ifications for 2- 
104-B, MIL-0-2104, Supple- 


ment I and Series 2 oils. 


OTHER ORONITE PRODUCTS 
Gas Odorants 
Polybutenes 
Phenol 


Dispersant FO 
Furnace Oil Inhibitor) 


Wetting Agents 


ORONITE 
CHEMICAL 


’ company \ 


QR (To obtain more data on advertised products see page S588) 


What's New! 





background count of 0.8 counts/sec. 
Another containing 0.5% sulfur gave 
a net intensity of 8 counts/sec. Con- 
sideration of the results obtained indi- 
cates a probable sensitivity limit of 
0.02% for sulfur, with comparable 
sensitivity limits for other elements in 
the same atomic range. Accessory 
equipment includes a new housing that 
encloses the X-ray tube and provides a 
compartment for the specimen holder; 
a new plate-type collimator with 
mounting; and an accordion-shaped 
rubber jacket that encloses the analyz- 
ing crystal and connects the specimen 
compartment to the Geiger-tube-col- 
limator assembly. North American 
Philips Co., Inc., Mt. Vernon, N. Y 
Circle No. 19 on Reply Card 





Vibration-type Agitator Unit 
Permits Closed-system Mixing 


in the laboratory. A totally 
enclosed motor vibrates a shaft 120 
times/second; a controller regulates 
the “Vibro-Mixer” over a range of 
strokes from 0.2 mm. to 2 mm. in 
thrust. Because it is non-rotating, the 
unit can be sealed hermetically with 
the reaction flask and can be operated 
under low vacuum or pressures of two 
atmospheres, without the possibility of 
dust contamination or explosion from 
sparks. Nine different stirrers and 
plates included with the assembly pro 
vide for complete interfacial mixing 
without vortex or stratification. The 
principle involved is similar to what 
happens when water in a pipe sudden- 
ly enters a smaller pipe: there is an 
instantaneous spurt of speed. The de- 
vice is said to offer a rapid method for 
preparing emulsions and stable colloi- 
dal formations. It operates on I15 


PETROLEUM PROCESSING, April, 1954 








o My 
& aS 
A 


AVAILABLE ONLY IN HAMMEL=-DAHL 
naimeailiaitia CONTROL VALVES 


ELIMINATES PACKING BOX 
Terres. and its problems 
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Your Company’s Future May Depend on 


THE RIGHT PROTECTION 


Eee 


Be Sure It’s - 


AER-0-FOAM 


The only Foam to carry this seal! 


THERE’S NO second chance with fire. So guard your 
flammable-liquids risks with fire-tested AER-O- 
FOAM. This is the foam that is tested on actual oil or 
solvent fires—every batch of it. Its tough blanket of 
fire-killing foam has already extinguished a fire 
when you buy it! 

Three fire-tested AER-O-FOAM products give you 
complete protection for flammable liquid fires—6% 
Regular Liquid and 3% Regular Liquid for petroleum 
fires, and AER-O-FOAM "99" for either polar 
solvents or petroleum fires. Write for data on AER-O- 
FOAM products and devices . . . Foam Chambers, 
Dip-tank or Drain-board Systems, Nozzles, Extin- 
guishers, Trucks, Towers. 

JUST OUT—"Foam Fire Protection,” illustrated 
‘AT ION AL FOAM sY sTE* booklet on what Foam is, what it does, how it works. 
TER Yours free. 


— NATIONAL 


FOAM SYSTEM INCORPORATED 
Headquarters for Foam Fire Protection — WEST CHESTER, PA. 
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“SMALL size a i 
volt, 60-cycle, A.C. Fisher Scientific BIG RESULT ° pe a7 
Co., 717 Forbes St., Pittsburgh 19, re ec 


Penna. 
Expanding blade type head with No. 29 motor 


ee om - ~- 


Drill head and universal joint 








Circle No. 20 on Reply Card 


Brush type head 


r 


Single unit head, 
Pe Ue 





Mechanical Flow Meter Given 
“Re-design” for Newer Panels 


o a 

by overall “face-lifting.” The at ex* from Airetool small tube cleaners 
basic operating principle of the tilting con s free are designed to make it 
U-tube balance, however, has not been KeeP er sma at peak easier to thoroughly remove 
: d oth and hard or soft foreign deposits 

changed dynamically or dimensionally an ud : 
s . ‘ is flow on evenly le oF é of any type from con- 
The instrument records flow on even sco t detense: Neneh Caalniamns. a 

graduated charts and may be equipped efficien’Y 


to flow. Use of torsion tubes has elimi- 


nated the necessity of sprir gs, bellows, Used with either flexible 
stuffing boxes, or pressure-tight bear- drive or a universal joint, 
ings. Case is pressed steel and mois- and powered by husky air- 


Airetool motors, 
ture-proof. Manometer is made of 


driven 
1 these small cleaner heads 
welded steel, suitable for 1000 psi. quickly remove foreign de 
working pressure. Penn Industrial In- 4 posits from straight or bent 


other small diameter tubu- 
with pneumatic transmitter which pro- lar equipment; quickly and 
vides air Output directly proportional ' AIR with maximum safety to in- 
side tube surfaces. 


strument Corp., 4110 Haverford Ave., tubes of 59” to 2” LD. 
Philadelphia 4, Penna 
Circle No. 21 on Reply Card 





: AIRETOOL CONDENSER TUBE CLEANERS 
Trade Literature 





Sonic Liquid Level Indicators 
Every type of heat exchanger and condenser tube, even 
those completely plugged, can be quickly cleaned by 
powerful Airetool outside mounted air-driven cleaners 


with accessories; manual and | 
automatic calibration; Bulletin S-68 | 
gives description of systems, applica- 
tions, diagrams of typical installations 
Department SL, Bogue Electric Manu- 
facturing Co 


Circle No. 22 on Reply Card 


Geared or direct-drive positive handle control valve; 
drill is cooled by positive flushing system . sound dead 
ening muffler. 
Get ful! information on Airetool equip- 
ment for your own industrial needs. Write 
The Airetool Mfg. Co., 336 S$. Center St., 
Springfield, Ohio. 


\rgy 
/ + BRANCH OFFICES: New York e 
4 | Philadelphia e Chicago e Houston 


Silencers 


for intakes and exhausts; three 
models, optimum, standard and com- 
mercial; leaflet contains construction 


Tulsa e« Baton R 3e 
MANUFACTURING COMPANY ee 
Representatives in all principal cities of 


details, list of dimensions for each 
model. Burgess-Manning Co., 1203 
Dragon St., Dallas, Texas 


Circle No 23 on Reply Card 


SPRINGFIELD, OHIO 





‘& 
a ‘s, 


There’s An Airetool Tube Cleaner and Tube Ex- 
pander for Every Type of Tubular Const? tion 
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Installing another 
Struthers Wells 
Mixing Vessel 
for processing 
HEAVY VISCOUS 
MATERIALS 


’ 


hi 


te 


\ 


The double motion drivehead is an exclusive Struthers 
Wells design and is available in Horse Powers ranging 
from 2 to 150, and is furnished with proper sealing 
devices when it is used on pressure kettles. 


Kettles can be open fiat top as shown or equipped 
with a dished and flanged or similor closed top svuit- 
able for working pressures as high as 300 Ibs. 


Sweep and paddle arms are pitched to create a defi- 
nite flow of material throughout kettie—preventing 

Cc) stratifying of mix. Scraper ‘rame and paddle arms 
can be of welded design or lolted for easy removal 
through manway. 


Scraper blodes are of advanced hinged type 
design, which insures positive scraping action 
on 98% of inside surface of mixer—without 
necessity of boring shell or bottom head. 


Constructed of any standard steel or special 
alloy to meet most exacting specifications. 


Kettles are furnished with jacket or unjacketed 
for direct fire applications. 


Forspeed, economy and dependability—specify the experience in designing all types of agitating 


Struthers Wells Double Motion Mixing Vessels—for vessels, enable us to furnish mixing equipment 
processing greases and other heavy viscous mate- for any material, to your most rigid specifications. 
rials. Our extensive machine shops and fabricat- For intricately designed or standard mixing 


ing facilities—combined with years of engineering equipment—think first of Struthers Wells. 


Strathers Wells .....1+0.0» 


PROCESSING DIVISION + WARREN, PA. 
PLANTS AT WARREN AND TITUSVILLE, PA. 
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High temperature 
and high pressure 


Complete relief from the painful details of a critical piping installation is 
assured if you utilize the 55-years’ experience of Mitchell specialists 
As appreciated by so many top utilities and processing plants, our start- 


to-finish service will save you both tume and money. Let us estimate 


W. K. MITCHELL & CO., INC. 


2946 Ellsworth Street, PHILADELPHIA 46, PA. 


PIPING 


WESTPORT JOINT 


PIPING FABRICATORS AND CONTRACTORS 
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CLAD STEEL UNITS 
NAPHTHENIC ACID CORROSION 










Corrosion is a constant threat in these naph- 


thenic acid recovery units at a leading eastern 
refinery. Preheaters handle a mixture of the 
naphthenic acids, dissolved in a solvent of naph- 
tha and isopropy! alcohol containing sulphuric 
acid, heating it to 350° F. After stripping, the 
naphthenic acid distillates—still corrosive—are 
tooled in a special acid cooler. Operation must 


be continuous, corrosion protection certain. 


Economical stainless clad steel—in the tube 
sheets, floating head covers, channels and chan- 
nel covers—stands up to this 24-hour-a-day 
A layer 


integrally and permanently 


operation and shrugs off corrosion 
of stainless steel 
bonded to 


plate—gives all the benefits of the more expen- 


a low-cost carbon-steel backing 


sive solid alloy. There is no danger of seepage 
or crevice corrosion and the chance of 
equipment failure causing unscheduled shut- 


downs 1s greatly reduced. 


But economical resistance to corrosion is not 
the only benefit clad steel equipment offers. The 
combined teamwork of sound engineering and 
modern fabricating techniques can take full ad- 
vantage of the versatility of clad steels. You can 
look for tanks and pressure vessels that mini- 
mize first cost and assure long, trouble-free life 

give maximum capacity in the least space . . 
withstand high pressures and temperatures 
resist thermal shock . permit easy and eco- 


nomical field erection 


profit by consulting your fabricators 


about clad steel’s advantages ear/y in your plan 


ning. Their close teamwork with your engineers 
' 


and consultants will help give you equipment 


tailored to your exact processing needs. 





LUKENS 
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Stainless-clad steel provides economical resistance to ex 


treme corrosion in these acid stripping and cooling units 


isk one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel 
Company, 682 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~- MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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The Alcohol Family 


its members and their uses; 52- 
page booklet includes chemical de- 
scription and methods of testing prop- 
erties of each compound. Carbide and 
Carbon Chemicals Co., 30 E. 42nd 
St., New York 17, N.Y 


Circle No. 24 on Reply Card 


New Magnetic Pump 


requiring no drive shaft or shaft 
seal, a fractional horsepower (8) cen- 
trifugal pump, totally-enclosed, built 
for mounting right in the flow line; for 
handling hazardous fluids, petroleum 
products, chemicals, corrosives, and 
many other materials; folder on “Dy- 
napump.” The Fostoria Pressed Steel 
Corp., Fostoria. Ohio. 

Circle No. 25 on Reply Card 


Flow Alarm Device 


for high and low flow signalling 
for rotameters, manometers and other 
process instruments; uses two sensing 
coils and said to be actuated by spheri- 
cal floats as small as %2 in.; Bulletin 
165; full specifications. Brooks Rota- 
meter Co., Lansdale, Pa 


Circle No. 26 on Reply Card 


PH Meter 


line-operated, with one-stage 
amplifier, giving millivolt measure- 
ments from -+-400 to 400, 800 
to +-800 with adjustment; direct read- 
ings on graduated scale; Bulletin 225 
illustrates, describes meter, gives ac- 
cessories and replacements parts list. 
Photovolt Corp., 95 Madison Ave., 
New York 16, N. Y 


Circle No. 27 on Reply Card 


Lagging Adhesive 


. and coating for shrinking, siz- 
ing, bonding and protecting insulation 
lagging fabrics; Technical Bulletin 
5307 contains illustrations, details, and 
a sample of “Adhez-A-Kote” treated 
canvas. General Paint Corp., 2627 
Army St., San Francisco 19, Calif 


Circle No. 28 on Reply Card 


Chemical Foam 


basic chemistry, effectiveness 
against different kinds of fire, and 
the equipment needed for a protection 
system; “Foam Fire Protection.” Na- 
tional Foam System, Inc., West Ches- 
ter, Pa 
Circle No. 29 on Reply Card 
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REFINERY MAINTENANCE CREWS DEPEND ON 


LITTLEFORD ALL STEEL PORTABLE TOOL BOXES 


— 














Model 55 All Steel Tool Box is the maintenance 
crew helper. It is used for transportation and stor 
age of tools, one tool box can be used for each 
pipe topping mochine and its accessories, When 
tools are needed this fast trailing Model 55 Tool 
Box is ready to go—no delays. Tools do not hove 
to be checked in or out everyday, they're assigned 















to the mointenance crew and they use them continu 
ously. By using a towing hitch three or four Too 
Boxes can be transported at one time. These Model 
55 All Steel Too! Boxes are saving Refiner 
es thousands of dollars. Modernize your 
maintenance crews with this fireproof - 
thiefproof Tool Box—it's a low cost in- 
vestment. 


ALL STEEL 
HanDeeBox 


LITTLENORD =A 


\LITTLEFORD, 











Here's the 8 ft. Weatherproof, Thiefproof and Fire 

; proof Al! Steel Tool Box for transporting valuable 
LITTLEFORD BROS., INC tools or for leaving tools on the job over night 

446 E. Peorl St., Cincinnati 2, Ohio It's a low cost labor saver for maintenance crews 














ES ENGINEERS 


New York District Office 


We need two graduate Chemical Engineers with at least 
five years experience in Oil Refining or Petrochemical 
Manufacture. To these men we offer responsible and inter- 
esting positions as members of our expanding New York 
staff. The work entails some travel. The compensation is 
straight salary and expenses. The future is limited only by 
the men’s own ability to produce. 

The men we need have technical ability, plus a good per- 
sonality. On the technical side, our men have a broad 
general knowledge of heat-transfer, fractionation, and of 
process-applications. This knowledge must be based to a 
large extent on actual experience. On the personal side, 
they are between 30 and 40 years old. They are aggressive. 
They are friend!y, and like to meet new people. They are 
sincerely interested in a permanent career in Sales Engi- 
neering. 

If you believe you're fully qualified, please write to us at 
630 Fifth Avenue, New York 20, New York. We'll acknowl- 
edge your letter and arrange to talk with all who seem to 
fill our needs. We'll respect your confidence. Please do not 
phone or call in person. Last time we tried it, our Reception 
| Room looked like Grand Central. And our switchboard 
operator quit. 


C.F. BRAUN & COMPANY 


630—5th Ave., N. Y. 20, N. Y. 
































The July issue of PETROLEUM PROCESSING will be the 3rd ANNUAL 
PETROLEUM PROCESSING PETROCHEMICAL MARKETS Issue. Have you 
made plans to be represented? If not, contact your PETROLEUM PROCESSING 
representatitve for more information, or write direct to: PETROLEUM PROCESS- 
ING, 330 W. 42nd Street, New York 36, N. Y. 
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Anhydrous Ammonia Bulletin 57 gives specifications and Seamiess, Welded Tubing 
physical properties, uses, spe- construction eutate. Pantex Manufac- for heat enchenanrs and condens- 
cifications, shipping, handling and turing Corp., Pawtucket, R. I. ers, in stainless, alloy, and carbon 
storage information are in Technical Circle No. 31 on Reply Card steels: Bulletin TB-329A lists the anal- 
Data Sheet 22. Commercial Solvents yses and mechanical properties of 29 
Corp., 260 Madison Ave., New York One-Piece Pipe Insulation types, with additional data on specifi- 
16, N. Y with vapor jacket, if desired: cations and applications. Babcock & 
Circle No. 30 on Reply Card “Mono-Kover” is described in bulle- Wilcox Co., Tubular Products Ditv., 
tin, with applications and thermal effi- Beaver Falls, Penna 
Four-Way Valves ciency chart. Baldwin-Hill Co., 500 Circle No. 33 on Reply Card 
for remote control, with pres- Breunig Ave., Trenton 2, N. J 
sure range from 100 to 5000 psi; Circle No. 32 on Reply Card Heat Exchangers : 
. complete line, classified by in- 
dustry use chemical process, in- 


4 dustrial process, power plants and util- 
Texas Refinery ities, and marine; Bulletin 1000. Davis 
Engineering Corp., 30 Rockefeller 

Plaza, New York 20, N. Y. 


Cuts Tower So es th es dal 
Cleaning Time 79% Petroleum Solvents 


. and their properties are described 
in a new four-page, file-type folder 
designed as a buyer’s guide; contain- 
ing a comprehensive list, with typical 



























| REMOVING asphaltic deposits from 


45 foot absorber tower previously took 4 properties, on aliphatic naphthas, par- 
days. Estimated production loss due affinic hydrocarbons, and aromatic hy- 
drocarbons and solvents. American 


to shut-down: $28,800. Mineral Spirits Co., 155 East 44th St., 
| INTRODUCTION of Oakite chemical New York City 
circulation method of cleaning involving Circle No. 35 on Reply Card 


} 


rapid-action Oakite detergents cut 


time to 20 hours. Brought production loss Pneumatic Trensmitter 


down to less than one day. Actual differential pressure, low-head 


cost of cleaning with Oakite method only type; for measuring liquid fuels and 
control of fuel-air ratio; Bulletin 2753 
has construction details, operating in- 
formation, applications. Hagan Corp., 


one third of former manual 
method. {| THIS IS BUT one example 





of the kind of savings you can realize Hagan Bldg., Pittsburgh 30, Pa. 

with tested Oakite methods. Circle No. 36 on Reply Card 
And it’s only one of many Petroleum 

cleaning operations you'll find concisely Radioactivity Cell 

discussed in the FREE booklet, “What ... for conversion of radiation into 


electrical energy, and for measuring 
Petroleum Men Should Know To , ; “i 
and controlling variables without in- 


Simplify Cleaning.” {| ITS 48 PAGES are serting a primary element into the 

packed with ideas for saving process stream; /nstrumentation Data 

' : : Sheet No. 10.0-15 gives specifications 
money, increasing production. Ask your yer 

and hook-ups with recording equip- 

ment for different applications. Station 

Or write Oakite Products, Inc., 50D Rector 64, Minneapolis-Honeywell Regulator 


Street, New York 6, N. Y. Co., Wayne and Windrim Aves., Phila- 
delphia 14, Pa. 


Circle No. 37 on Repl Card 


Oakite Representative for a copy. 


Technical Service Representatives in Principal Cities of U. S. and Canado 


Pipe Machines 


oO INDUSTRiay 

cunt Clean, and power drives, as well as 
$ : 
selection of dies; catalog gives specifi- 
cations, accessories, Operating Capaci- 


ties of all types of machines. Beaver 


OAKITE 


\e Pipe Tools, 300-500 Dana Ave., War- 
env 
ren, Ohio 


ve 
Ri 
Als. METHODS * $s 


Circle No. 38 on Reply Card 
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How to Figure the cost 
of STEAM TRAPS 


ae = BOTTOM INLET — 




























1. PRICE—you get a lot of trap for your = TOP OUTLET 
money when you buy an Armstrong: big 
capacity in small size; the long-lasting > 
mechanism in traps for low and medium 0 naman 
pressures is identical in design, workman- _ oe 

( ship and materials, to that in traps for ~ — : 
900 degrees, 950 lbs. pressure! ae aoe wax 

~~ 


. 2. INSTALLATION—Armstrong gives you a 


choice of body styles to save installation 
labor and pipe fittings. Full Facts In ; 
7 


3. MAINTENANCE—Armstrong traps last longer! FREE Catalog J 
You save labor, parts cost and downtime. Freedom Catalog J, also an 
educational hand- 
book on conden- 
Divide total trap cost by the life of the trap to get sate drainage, 
costs per year—this is where Armstrong traps really Gives sizes, prices 


; q : d and capacities of 
shine. Call your Armstrong Representative for the Armstrong traps. It 


traps you need now, or write: tells how to select 
traps; how to make 


ARMSTRONG MACHINE WORKS hook-ups; how to 


826 Maple Street e Three Rivers, Michigan trouble-shoot. Send 


from leakage saves fuel. RIGHT ANGLE 


CONNECTIONS 


BUILT-IN STRAINER 
for a copy today. 


a } 
wer AINLE 
STAINL € 


es He LY _ 
Tee ¥ HROME | ‘ 4 
EE 


STEAM TRAP CHECK LIST 





Hardened chrome steel valve and seat? 





All other parts stainless steel? 





Long-lasting “frictionless” leverage? 
















Self-cleaning, non-clogging operation? 








Choice of body styles? 








Available with built-in strainers? 














Available with internal check valves? 
ONLY TWO 
MOVING PARTS! 
“FRICTIONLESS” 
LEVERAGE 
BUILT TO LAST 
AND LAST! 








40 years inverted bucket tr i 
ap experience? Y 
es 









Guaranteed unconditionally to satisfy? 





<9 


ARMSTRONG STEAM TRAPS: 


L 


PETROLEUM ProcessiNG, April, 1954 To obtain more data on advertised products see page 358) 607 








el ————— 





608 


is 


XPANSION JOINTS 
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Typifying 
Joint Engineering 
At its Best 


LINEAR-SHEAR-LATERAL MOVEMENTS 


Study these sketches showing (somewhat exag- 
gerated, of course) several of the more complex 
movements to which expansion joints are often 
subjected. Do you have such pipe line condi- 
tions? Do you have any installation coming up 
that might involve such movements? 

Here’s the Badger Joint that is designed for 
just such a problem: the TANDEM JOINT. It’s 
available in both Self-Equalizing and Non- 
Equalizing design. The joint movement is con- 
trolled by the tandem bars pivoting on a pin in 
the connecting nipple. Permissible shear or la- 
teral movement depends upon the overall 
length as well as the number of corrugations 
in each unit. Each tandem unit is designed to 
suit the individual job requirements. 

The Tandem Joint is but one of several spe- 


cial types designed for complex pipe line move- 
ments. We'll be glad to study your problem and 
make recommendations. Should yours be a 
straight linear traverse—as most installations 
are—we have a wide range in Directed Flexing, 
Self-Equalizing and Non-Equalizing Joints 
made of copper or stainless steel, with flanged 
or welding ends. 


Badger Expansion Joints come in a variety of types 
ond a wide range of sizes: Directed Flexing, Self- 
Equalizing for longer traverses and higher pressure; 
Non-Equalizing, for shorter traverse or when pres- 
sures are low. Tandem Joints for combination axial 
and lateral movements; Clevis Joints for angular 
rotation. 

Special Vibration Control Joints; Flexible Pipe 
Line Seals for watertight connection between pipe 
and flood walls. 


> BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET - 


CAMBRIDGE 41, MASS. 


(To obtain more data on advertised products see page 588) 
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Fractionator Tray Manual 


for installation of the manufac- 
turer’s “Truss-Type” bubble trays; Bul- | 
letin No. 154 contains 26 pages of 
technical and engineering information, 
data, and help for the user of frac- 
tionating equipment. Fritz W. Glitsch 
& Sons, Inc., P.O. Box 6227, Dallas 2, 
Texas. 

Circle No. 39 on Reply Card 


Cast “S” Monel 


. with 4% higher silicon content 
than wrought monel; 7-page bulletin 
gives engineering properties. Develop- 
ment and Research Division, Inter- 
national Nickel Co., 67 Wall St., New 
York 5, N.Y 

Circle No. 40 on Reply Card 


Continuous Viscosity 


measurement system for use 
with Newtonian and non-Newtonian 


liquids and high-polymers; “Ultra- 
Viscoson” probe and computer with 
“Electronik” recorder; applications 


and specifications; /nstrumentation 
Data Sheet No. 10.13-2a. Station 64, 
Minneapolis-Honeywell Regulator Co., 
Wayne and Windrim Aves., Philadel- 
phia 44, Pa. 

Circle No. 41 on Reply Card 


Ammonia Leak Detector 


using sulfur-impregnated tapers, 
which, when lighted, react with am- 
monia fumes and release a_ white 
cloud; “Sulfstix” are available without 
charge from Nitrogen Division, Allied 
Chemical & Dye Corp., 40 Rector St., 
New York 6, N. Y. 


Circle No. 42 on Reply Card 


Synchronous Motors 


. Of low speed design, with rat- 
ings of 100 hp. and larger at speeds 
of 450 rpm. or less are described in 
Bulletin OSB8008, “Allis-Chalmers 
Engine-Type Synchronous Motors”; 
stator, rotor and collector assembly 
features described and _ illustrated 
Allis-Chalmers Mfg. Co., 836 S. 70th 
St., Milwaukee, Wis 


Circle No. 43 on Reply Card 


Lab Furniture 
. and utility equipment; Catalog 
AK-54, lists company’s line of tables, 
shelves, book cases, filing cabinets, 
chairs, etc. Schaar & Co., 754 W 
Lexington St., Chicago 7, Ill 
Circle No. 44 on Reply Card 
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Contract.... 


- 


...or Your 





Regular Product Requires 


MANUALS 


_ © OPERATION 
@ SERVICE 
@ OVERHAUL 
©@ PARTS CATALOG 
@ TRAINING 


Whether you need one or 
f a set of manuals written 
* and illustrated precisely 
to meet Government spec- 
ifications or whether 
your products are such 
bd atet ab bat icattestosat Metal 
their proper installation, 
operation, and service _ 
must be provided 
Technical Writing Service 
can do the job for you... 
efficiently .. . 
effectiyely ... 
economically. 
Technical knowledge and 
astitated skill are the 
keynotes of our service. 


POMBE TROL et 5 te 1a” Mag ttoge 


Write or Phone 


a neal tate) 





' TECHNICAL WRITING SERVICE 

} McGraw-Hill Book Company, Inc. 
330 West 42nd Street 
New York 36, New York 


BA) eg Le 





Tel: LOngacre 4-3000 


(To obtain more data on advertised products see page 588) 
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Montecatini Process 


for producing urea, using par- 
tial re-cycle system; descriptive dia- 
gram and details of process in 5-page 
bulletin. Chemical Process Division, 
M. W. Kellogg Co., 225 Broadway 
New York 7, N. ¥ 


Circle Vo 45 on Reply Card 


Dehumidifier-filter 


for compressed air, using a 


desiccant Dryolite brochure gives 


construction details, diagram of oper- 
ation. Van Products Co., 3789 W 
12th St., Erie 2, Pa 

Circle No. 46 on Reply Card 


Tubular Equipment 

for process applications; ex- 
changers, evaporators, crystallizers are 
dealt with in 4-page folder by firm 
of designers, engineers, and fabrica- 
tors. The Colonial Iron Works Co., 
Cleveland 10, Ohio. 

Circle No. 47 on Reply Card 


IN ADSORPTION- 





it’s the surface area 





that counts 


Dryer than the desert—extremely porous—the multitudinous particles of 
Florex Fullers Earth possess an adsorptive capacity unequalled by any other 
known natural material. Consisting of crystals of colloidal size and fibrous 
shape, Florex assures maximum effectiveness. Florex is so economical that 
30 acres of adsorptive surface costs less than a penny. 

Florex is particularly superior in the adsorptive refining, decolorization, 
clarification and neutralization of mineral, vegetable, and animal oils, fats 
and waxes and for processes involving the use of highly active clay for 
sweetening light distillates, dehydrations, desulfurization, and polymerization. 

Available in all standard particle sizes, special Florex meshes may also 


be ordered. 


Floridin maintains a modern laboratory with highly specialized equipment 
for the proper evaluation of your adsorption problems. Technical data, 
samples, quotations, and the services of staff technicians are available upon 


request. 


PLORIDIN COMPANY 


Adsorbents 
Desiccants 
Diluents 





Dept. Y, 


220 Liberty Street, 


Warren, Pa. 


610 (To obtain more data on advertised products see page 588) 


Laboratory Planning 


. . booklet, revised; illustrated with 
pictures of laboratories of all types; 
includes discussion of planning pro- 
cedures, making specifications for 
equipment, competitive bidding; “Bet- 
ter Laboratory Planning Scientific 
Apparatus Makers Association, 20 N. 
Wacker Drive, Chicago 6, IIl. 

Circle No. 48 on Reply Card 


Signal Transmitter 


pneumatic, designed especially 
for use with company’s ring balance 
meter; Bulletin 9653M diagrams op- 
eration, gives applications. Hagan 
Corp., Pittsburgh, Pa 


Circle No. 49 on Reply Card 


Electrochemical Controller 


. for oxidation and reduction re- 
actions; “Redox-O-Trol” operates by 
controlling electrode potential; outputs 
range from 0.1 to 7 amperes at volt- 
ages from | to 27; Bulletin 2210 offers 
full details. American Instrument Co., 
Silver Spring, Md 


Circle No. 50 on Reply Card 


Oil Industry Displays 


. available for exhibit before in- 
dustry or general audiences; catalog 
lists and illustrates each exhibit; a 
section deals with technique of build- 
ing displays and tells where materials 
may be obtained. Oil Industry Infor- 
mation Committee, American Petro- 
leum Institute, available at any dis- 
trict office 

Circle No. 51 on Reply Card 


Storage Tanks 


with vapor space and flexible 
membrane to prevent vapor loss 
through venting; “Hortondome Roof,” 
Vaporsphere” and “Vaportank” of 
various Capacities are described and 
illustrated in Bulletin D. Chicago 
Bridge & Iron Co., 332 S. Michigan 
Ave., ¢ hicago 4. Ill 

Circle No. 52 on Reply Card 


Steam Turbines 


of both horizontal and vertical 
types, in a newly revamped complete 
line; described in 16-page Catalog No 
500, with cutaway views, dimension 
drawings, horsepower selection curves, 
and “how to order” instructions. Dean 
Hill Pump Co., Dept. 1, 4000 East 
16th St., Indianapolis 7, Ind 


Circle No. 53 on Reply Card 
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HOUSTON, TEXAS. Recently put into operation 
here for the Sinclair Refining Company is this 35,000 
barrel-per-day crude distillation unit, designed and 
constructed by Fluor. The project also includes a 
vacuum unit to process bottoms from the West Texas 
crude still, and a desalting unit for crude being run on 
exisiing facilities. Construction began in May, 1952, 
and seventeen months later was completed on schedule 
and for less than the estimated cost — in spite of a 
three-month delay in steel procurement encountered 
during the 1952 steel strike. Products are propane, 
butane, pentane, gasoline distiliates, lubricating oil 
' distillates and asphalt. Consult Fluor for engineering 
and construction services when limitations of time and 
costs are an important factor 
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BE SURE WITH 


EL QO ft 


THE FLUOR CORPORATION. LTO 


ENGINEERS 
OS ANGELES 23 CcAil FORNIA 


CONSTRUCTORS 
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ATTAPULGUS Fullers Earth 


POROCEL Activated Bauxites 


... reliable sorptive minerals for 


petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There’s an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 


heating oils; chemicals and petrochemicals 





HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Our sorptive minerals are recognized standards in desulfurization, reforming 
ind isomerization systems—catalytic removal of unsaturates—conversion of 
sulfides to elemental sulfur—fluid catalyst applications—as catalyst carrier 


n copper sweetening processes 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 


lrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


ne and plant facilities permit prompt and economical production of grades 


meeting individual customer specifications. Our laboratories and technical 





ire ready to assist in research, development, design and operating 


problems. Your inquiries are invited 


ATTAPULGUS ~  eoapeea oo s POROCEL corrocarios 


Dept. DBD, 210 West Washington Square, Philadelphia 5, Pa. 


HE 
TI 
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Furfural Chemicals Dynamometers some installations. Everlasting Vaive 
Co., 29A Fisk St., Jersey City 5, N. J 
and their uses; Bulletin 201-A . . . using eddy-current principle, ov gee 
includes discussion of furfurol and its Bulletin DB\ has data on absorption, Circle No. $9 on Reply Care 
derivatives—furfuryl alcohol, tetrahy- motoring, universal and special pur- 
drofurfuryl alcohol, furafil lignocellu- pose types of machines. Dynamatic Automatic Fire Protection 
lose semi-commercial chemicals such Corp., Kenosha, Wis _ using various systems—water, fog. 
as furoic acid and hydrofuramide, and Circle No. 58 on Reply Card foam. and carbon dioxide—are de- 
a number of experimental products; scribed in new bulletin, No. 2426, Fire 
also, proper storing procedure and Steam-jacketed Vaives Can Destroy Your Business. Blaw 
pe ae ar-nege: for furfural and Corivative . . . for viscous materials; Bulletin Knox Co., Automatic Sprinkler Dept., 
ote bgt ye -4 Outs ie a E-200 shows cross-sectional dia- 829 Beaver Ave., Pittsburgh 33, Penna 
erchandise art, cago 54, 


gram, diagram of parts, photos of Circle No. 60 on Reply Card 
Circle No. 54 on Reply Card 


Dial Thermometers 


heavy duty and standard for 
industrial or laboratory use; also com- 
pany’s line of separable sockets; 8- | 
page booklet, “Rochester Dial Ther- 
mometers.” Rochester Manufacturing 
Co., Rochester, N. Y. 


Circle No. 55 on Reply Card 


Low-temperature Processing | ANY SHAPE 


. Of gases, liquids and solids | ANY SIZE 
through liquefaction and distillation: : 
brochure diagrams sample processes, 
gives full information about company’s 
engineering, fabricating and designing | -" as well as data on various 
services; requests for brochure should | ue 


Existing dies of 287 dif- 


ferent cap and riser designs, 


| rae ratios of related areas, are 
be on company letterhead. Air Prod- : me am available to your engineers 
ucts, Inc., P. O. Box 538, Allentown. “4 ox, during planning stages 


Pa. Practical ideas for improve- 


ments to keep apace con- 
stantly changing petroleum 
Pipeline Heating Units refining and chemical proc- 
operated by electricity, are fully don See = essing are a GLITSCH 
covered in new Bulletin GEA-S095A:; free vr service of world-wide pro- 
with chart showing heat losses of ver- at Se 38, portions 
tical, solid, smooth surface of various | . 
metals. General Electric Co., Schenec- 
tady 5, N. Y | “ 
‘ GLITSCH “TRUSS-TYPE” TRAYS 
Circle No. 56 on Reply Card 





Lightweight, simple, adaptable 
with complete freedom of layout, 
GLITSCH “Truss-Type” mechanical pas 


design is not restricted to standard 
j 


Cual-wall Pipes 


for coping with two kinds of 
corrosion media, outside and inside; 
Technical Bulletin 1954 cites applica- 


ized patterns. You specify your 


process requirements 







2, 
tions, heat transfer properties, gives Re? 
construction details of possible fittings. | Your engineering staff can effect definite sav * 
Make request on company stationery, : ings in initial designing through GLITSCH [Him 
Bridgeport Brass Co., Bridgeport ae : world-wide experience in plans, design and hos 
Conn & s Bs rication of tower internals i 

es ae 
aes J 


Safety Relief Valves f 


Cost analyses of tower internal z 3 
© equipment for fabrication in ee | 
... for storage tanks and tank-cars; Z Lye a wide range of material are i) 
36-page booklet has flow rates for “O” Baldo. i h 
s . available promptly ’ 
ring gasket and resilient gasket types; FRITZ W. GLITSCH & SONS, INC. 
commodity index for tank-car valves :  mageggred 
' eee : DALLAS 2, TEXAS 
American Car & Foundry Co., 30 
Church St., New York 8, N. Y. 


er. ~~ 





> 


* Cleveland + Hovsion + Tulsa + Los Angeles 


Circle No. 57 on Reply Card SALES OFFICES: New York + 


eS " * 
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sand 
Polyethylene Valves 
; . Of 1 and 2-in size; bulletin gives 
a construction details, stock sizes. Van- 
a gengt Pe eee: ton Pump & Equipment Corp., Empire 
of TEFLON State Bldg., New York 1, N. » 


Circle No 61 on Reply Card 


Did You Miss These? 


The following items, reviewed 
originally in January, 1954, have 
aroused considerable interest 
among the readers. They are re- 
peated briefly here as a service 
to those who might have missed 
them the first time. For details 
or literature, use the regular Re- 
ply Card in this issu 






New Mass Flow Meter Uses 
The Principle of the Gyroscope 


Chemically Impervious TEFLON 


tO measure quantity or rate of 


Bellows absorb shock, flow directly in terms of weight. In 
7 , < essence, the fluid to be measured ts 
vibration, expansion sent through a circular pipe which 


corresponds to a rotating gyroscope 


and contraction— 


wheel. The torque produced in this 
correct misalignment. rotating circular assembly is in direct 
proportion to the mass flow. The 
measurement of this torque by means 
of a properly calibrated indicator will 
give the measurement of the mass of 
fluid flowing through the instrument 
‘5 It can be used for any fluid (gas, 


liquid or mixture of the two) and will 

Integral TEFLON Gasket. 
Flanges to match 
like or unlike 


also work on systems containing a 
limited amount of solids. Accuracy 
is claimed to be 0.25% under the 
present design, with a possible accu 
racy of 0.10% anticipated with further 
development. Initial models will have 
a capacity of about 500 Ib./min. it is 


companions at each 


int f said, with later designs going up to 
point oF use. 1000 Ib./min. The instrument ts be 
lieved to have potential application in 


Ask for Bulletin 
No. FC-952. 


gas measurements In systems Operating 
under pressures ol 20 atm. or more 
Control Engrg. Corp., 570 Providence 
Highway, Norwood, Mass 

Circle No. 62 on Reply Card 


Flow Control Maintains Pre-set 
Rates Despite Pressure Changes 
either upstream or down. Low 

cost and automatic, it requires no out- 
side energy source, Operating entirely 
Th tha: CAMDEN 1 + NEW JERSEY by the liquid passing through it 
Suggested applications include: feeds 

A Se FABRICATORS OF duPont TEFLON, to reactors or stills, reflux and draw- 
POT @ ome Kellogg KEL-F AND OTHER PLASTICS offs, heat exchangers. It maintains 
Representatives in Principal constant flow rate by maintaining con- 

COMPANY Ce stant pressure differential. In-line o1 
panel mounting can be used. Spring 
loading permits mounting in any po- 





sition. Direct and remote pneumatic 
setting arrangements are interchange- 
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Fully automatic instrument air 


dryer... BY-type Lectrodryer 





DRY AIR and how to get it... 


Even on the most arid desert, air is wet! Else- machines are preserving the interior of Navy 
where, it’s wetter. Hence, if you need dry air, ships of the “Mothball Fleet’ by maintaining 
you must use machinery to get it. a constant relative humidity below 30%. 

A Lectrodryer* is an air drying machine. Besides air drying, there are Lectrodryers 
With it you can dry great volumes of air in a that dry many gases and organic liquids, 
continuous flow to prescribed low dewpoints. handling pressures as high as 6000 psi. 


You can reduce the moisture content of air If you use air, give some thought to drying 


to a stable constant! it with a Lectrodryer. Write for Because 

Lectrodryer machines can drop air to dew- Moisture Isn't Pink, a booklet describing 

points below —100 F ... reduce relative Lectrodryers and how industries have used ‘ 

humidity below 10%. them. Request also, The Moisture In Ou) 
Chere’s probably a Lectrodryer already built Atmosphere, a technical booklet on the nature, 

that meets your drying need. The largest (for behavior and measurement of water vapor. 

a wind tunnel) dries three tons of air per Both are free! Pittsburgh Lectrodryer Corpo- 

minute to a dewpoint of —70° F. Smaller ration, 332 32nd Street, Pittsburgh 30, Pa. 


7 


LABORATORY LECTRODRYER o $15500 


if your experimentation requires smal! quantities of dry air or other gases, a Laboratory 
Lectrodryer will help you greatly. Rated at 100 cubic feet per hour, these machines have in many 
cases provided the dryness in research that has led to large savings in productior 


— | 
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hilo 


SELAS 


Gradiatia 








iD HEATER 


PROVIDES POSITIVE CONTROL OF HEATING CURVE... 
OPERATING FLEXIBILITY OF HEAT INPUT AT ANY ZONE 


Uniform heat along and around tubes... 
positive heat rate control... complete 
combustion with little or no excess air... 
flexibility in heating curve—these are the 
qualities of Selas Gradiation Heaters. The 
same features, when applied to light hydro- 
carbon pyrolysis for the production of ethyl- 
ene, make possible new standards of com- 
mercial performance which approach ideal 
conditions. 

Selas Gradiation Heaters offer outstanding 
improvements in production of ethylene that 
obsolete ordinary methods, These improve- 
ments are: 

l. Straight-line temperature gradiant in 
reaction zone. 
2. No excessive cooking if feedstock com- 





(lo obtain more data on advertised products see page 588) 


position varies greatly or throughput is 
reduced in excess of 50%. 


3. Control of the point of incipient crack- 


ing and the entire time-temperature 
curve by adjustment of the heating pat- 
tern, making possible: 

a. Variation in conversion of the key 
component by more than 15% at 
constant outlet temperature. 

b. Variation in outlet temperature by 
more than 50° F. at constant con- 
version. 

4. Average on-stream periods in excess of 
90 days at 65% conversion of ethane. 

5. Elimination of overheating . . . longer 
tube life. 


Let us send you more information on these 
new Selas Gradiation Heaters. 


CORPORATION OF AMERICA hie 
PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry e Development ¢ Design ¢e Manufacture 
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able without altering the standard 
body. The device is available in 2, 1, 
and 2-in. sizes for flow ranges of 0.5- 
5, 1.0-15, and 6-80 gpm., respectively. 
Reproducibility of flow rates with a 
given dial setting will be at least +3% 
over a pressure-drop range of 5-125 
psi. Standard size models with screw- 
thread provisions for mounting are 
to be had in bronze or stainless steel. 
Fischer & Porter Co., 17 Jacksonville 
Rd., Hatboro, Penna. 
Circle No. 63 on Reply Card 


Industrial Filters 


for microscopic clarification of 
liquids and various gases; new con- 
densed catalog gives dimensions, spec- 
ifications, and other pertinent data. 
Commercial Filters Corp., Melrose 76, 
Mass. 


Circle No. 64 on Reply Card 


Synthetic Organic Chemicals 

. and their physical properties are 
covered in the new 1954 edition of 
a 20-page, annual booklet; data on 
more than 330 products and 36 new 
chemicals; presented in tabular form: 
PPSOC Booklet F-6136. Carbide and 
Carbon Chemicals Co., 30 East 42nd 
St., New York 17, N. Y. 

Circle No. 65 on Reply Card 


Plastic Piping 

now being produced as a new 
product by Republic Steel; 12-page 
catalog tells why the firm entered this 
field; the two principal types of plas- 
tic pipe being made; how to join sec- 
tions of plastic pipe; with engineering 
and corrosion data. Republic Steel 
Corp., Advt. Div., 3100 East 45th 
St., Cleveland 27, Ohio. 

Circle No. 66 on Reply Card 





For Your Convenience 


Business reply cards are in- 
cluded in each issue of Petro- 
leum Processing to assist you in 
obtaining more information on 
any items reviewed in “What’s 
New!” You'll find them facing 
the first page of this section. 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item. Then fill 
the rest of the card and drop it 
in the mail. No postage is re- 
quired. 
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GALLONS Ga BARRELS 





Whether your liquid measuring problem involves 
wm, 


Gee oe ® 
Sone Sareea 
TANK 
~ CARS 





WILL GIVE YOU ACCURATE—AND 





COMPLETELY AUTOMATIC — BATCHING 





715 KENTUCKY AVENUE 








HETHERINGTON @ 


If you have a liquid batching 
problem involving either 
light or heavy liquids, it will 
pay you to investigate the 
Fluidometer System. This 
completely automatic system, 
with its exclusive automatic 
reset, gives accurate, depend- 
able batching and is adapt- 
able to practically any liquid 
measuring problem, whether 
it involves gallons, barrels, 
or tank car lots. Available in 
either jacketed or unjacketed 
construction. Write for Bul- 
letin Fl-49. 


BERNER INC. 


INDIANAPOLIS 7, INDIANA 








What are the facts about 
CANCER 
OF THE LUNG...? 


jusr 20 YEARS AGO, in 1933, cancer of the 
lung killed 2,252 American men. Last 
year, it killed some 18,500. 


WHY THIS STARTLING INCREASE? Our re- 
searchers are finding the answers as 
rapidly as funds and facilities permit- 
but there isn’t enough money. 


DOCTORS ESTIMATE that 50% of all men 
who develop lung cancer could be cured 
if treated in time. But we are actually 
saving only 5%%...just one-tenth as many 
as we should. 


wHyY—? Many reasons. But one of the 
most important is not enough money 

for mobile X-ray units, for diagnosis and 
treatment facilities, for training tech- 


sicians and physicians 


THESE ARE JUST A FEW of the reasons 
why you should contribute generously 
to the American Cancer Society. Pleas« 
do it now! Your donation is needed 
—and urgently needed—for the fight 
against cancer is everybody’s fight. 


Cancer 
MAN'S CRUELEST ENEMY 


Strike back—Give 


AMERICAN CANCER SOCIETY 


(To obtain more data on advertised products see 
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bes, p | 4 
age catalog : 
1 AY 
. | | 4 
is ready! i 
Write now for your FREE copy of the ¥ 
Emil Greiner Catalog of Thermom- Fi He 
eters and Hydrometers. The most ti H| 
complete of its kind ever published. 48} 
Features nearly 1000 models made Ht 
in accordance with requirements 4} 
of the National Bureau of Stand- Hy? 
ards, ASTM, API and other official Hl 
sources of standard specifications. ad ‘| 
The EMIL GREINER @. | 
20-26 N. Moore St., N. Y. 13, N.Y 
ee ee 
| The Emil Greiner Co. Dept. E 
20-26 N. Moore St.. New York 13, N.Y 
| Please send me Thermometer and Hydrometer 
] Catalog | 
Name j 
Company { 
| Address | 
City Zone State ; 
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rages and s for the 
Observation of Tewids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Mojor Cities 


Jerguson Tress Gage & Valve Co., Utd., London, Eng 
Pétrole Service, Paris, France 
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de 
tele asia 
Custom Steel Controlboards, 
Cubicles and Consoles — Ay 


FALSTROM Panels are 
popular in chemical, re- 
finery, and power plants 
nationwide. Standard de- 
signs, by FALSTROM, 
are the economical solu- 
tion to all but the most 
unusual instrument 
mounting requirements. 
Where special problems 
indicate custom design- 
ing, FALSTROM engi- 
neers can design and 
build complete struc- 





a 


( aed “wees” aap i & tures to meet your instal- 
whe —" =-.% lation timetables. Call or 
| ; write for information! 
s y , 
Te! 
“ "Phone 
’ Designers, : 


Engineers and Manufacturers 
of Panelboards, Control 
Centers and Special Assemblies 





QUALITY METAL PRODUCTS SINCE 1870 — 
STEEL, ALUMINUM, COPPER, BRASS, 
STAINLESS STEEL AND OTHER ALLOYS 


" EXCELSO> 


WATER SEPARATORS 
fer nepinery applications 


eo continuous coalescing of water in 


FA 
PASS) 


TRO 
M 
©. NEw ro uRr 

















_———ey 


sulphuric acid-alkylation, caustic treating, 
’ polymerization, and other entrain- 


_ ment problems. 


} 
; “ie for ti) wane? 
ay ' 


Warner 
Lewis 
Company 


BOX 3096 e TULSA. OKLAHOMA 


ertised products see page LSS) 
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More Uniform Filtration 
and Diffusion with 


ENGINEERED R PRESCRIBED 


NORTON 
POROUS MEDIUMS 


Many filtering and diffusion processes 
throughout industry are efficiently accom 
plished with Norton ALUNDUM* Por 
ous Mediums. These include filtration 
filtration with filter aids, under drain 
systems, and gas diffusion applications 

Uniformity of flow, ease of install 
tion and cleaning, and resistance to 
attack of most industrial chemicals make 
them particularly suitable for chemical 
processing. 

Even distribution of like pores 
throughout every plate and seamless tubs 
made by the Norton Controlled Stru 
ture Process assure uniform flow and 





constant flow rate. 

ALUNDUM porous plates and scam- 
less tubes are available in a variety of 
sizes and permeability ratings. Chances 
are you can handle your filtering and 
diffusing processes more economically 


with these products. 


For further information 


Contact your Norton representative or 


write for free booklet Form 140, to 
NorRTON COMPANY 263 New Bond 
street, Worcester 0, Massachus 
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EDITORIALS ... 


Stand Up and Talk Back 


Fk‘ IR the first time that we can recall since smog be- 
came a problem in the Los Angeles area, the West 
Coast oil industry has stood up and strongly defended 
itself against false accusations 

When a voluble but inaccurate critic of the oil in- 
dustry told the Los Angeles City Council at its March 
4th meeting that the petroleum industry is the big cause 
and particularly petroleum refineries—he ran 
into an unusual reaction. In the past, his remarks would 
have been accepted by his listeners at face value. They 
would have assumed, since no one came forth to dis- 
pute him, that he knew whereof he spoke and that he 
was correct. His charges would have made the next 
and the industry would have re- 
ceived another setback in the public’s mind 

But there was an industry spokesman in the audience 
at the March 4th meeting—Felix Chappellet, secretary 
and acting general manager of the Western Oil & Gas 
Assn. Instead of following the usual procedure, instead 
of reporting dutifully back to headquarters for further 
instructions, Mr. Chappellet got up right then and thvre 
and refuted the charges. He cited figures to show that 
petroleum refineries contribute only a fraction of a per- 
centage of the pollutants in the Los Angeles atmosphere. 
He challenged the theory that petroleum unsaturates 
are even the principal source of smog. And he told what 
the industry has already done and is doing to fight smog 

We think the industry—and that means the respon- 
sible individuals in it who have knowledge of the true 
facts—should follow Mr. Chappellet’s example, should 
get up and tear apart ungrounded and false charges 
whenever and wherever they are made 

Don’t run back to the office to find out what you 
should say. If you do that, by the time you say it the 
false charges will have been given widespread publicity 
and accepted by many as true. And correcting a false 
idea the public has accepted is as hard as putting a 
foundation under your house after it has been built. 

Get the facts (there are some on pg. 515 this month). 
find out what your own company is doing and what 
other refiners are doing, learn what is really known 
and then stand up and talk back to those 
who believe the petroleum industry is a convenient and 
inarticulate whipping boy 


of smog 


edition’s headlines 


about smog 


Standards—But Not Standardization 


HE man who has done more than any other indi- 
vidual to bring about universally accepted methods 

of test for petroleum products retired Feb. 28. He is 
Kenneth G. Mackenzie, formerly assistant to the vice 
president in charge of refining of The Texas Co. His 
service with this company covers 42 years, and for 
nearly this same length of time he has taken a leading 
part in establishing the test procedures used today 
The program for setting up standard methods of test 
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was pioneered by Mackenzie and a few other technol- 
ogists before World War I. Its importance was soon 
recognized by the American Society for Testing Ma- 
terials, and its Committee D-2 on Petroleum Products 
and Lubricants has carried the work forward and 
greatly expanded it. 

From the start, Mackenzie saw the importance of 
differentiating between standard test methods to define 
the properties and characteristics of petroleum prod- 
ucts, and the arbitrary standardization by consumers 
of products according to physical and chemical prop- 
erties. At times, some in the automotive industry have 
promulgated the idea of standardizing the fuels and 
lubricants for use in their equipment, even though ad- 
vances in their own new models might depend on fur- 
ther improvement in these petroleum products. 

Mackenzie and his associates worked over the years, 
and in the main successfully, to show the handicaps on 
technological progress in the oil industry, and the medi- 
ocrity of their products that would come from such 
regimenting efforts. 

This policy has proved to be sound. The great im- 
provements in product quality have been at least partly 
due to competition among oil companies, unhampered 
by arbitrary standards set by industrial purchasers. Oil 
company technologists now concerned with the tests 
by which product quality is measured should follow 
Mackenzie’s good example and should continue to keep 
the industry alerted to efforts to extend these to hard 
and fast product standardization. 


Imports Spanned the Gap 


(CALIFORNIA refiners would have been hard put to 

“ meet both military and civilian demands for petro- 
leum products during the recent Korean “war,” if there 
had been arbitrary and severe limitations on their im- 
ports of crude. 

Up to that time the West Coast had been self suffi- 
cient in petroleum supplies, and only nominal amounts 
of foreign oil had been brought into this area. In 1952 
however, an average of 33,000 bbls. was imported into 
California daily. Although relatively small, these im- 
ports aided the refiners there in meeting their growing 
commitments. 

In 1953 the military and growing civilian demands 
called for imports of crude up to nearly 80,000 bbls. 
daily. Recently the volume of imports has dropped. The 
completion of the pipeline from the oil fields in west- 
ern Canada to the Pacific Northwest area, formerly 
supplied primarily by California refineries, points to 
relieving the demands on their plants. 

The call on the West Coast oil industry when the 
war in Korea started was an emergency, but a limited 
one. In an all-out emergency for the nation, as the De- 
fense Department has emphasized, our own petroleum 
resources would not be sufficient. It would be necessary 
to quickly turn to accessible supplies outside our 
borders. 

Restricting our imports by legislation would add 
greatly to the problem of bringing in the required 
volumes of foreign oil when needed in a hurry. 
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FINE CHEMICALS 





America over, production and research 
men alike rely on Baker & Adamson as 
their most dependable source of fine 
and special chemicals no matter what 
their needs! They know that B&A’s 
extensive and versatile production facil- 
ities are geared to produce fine chemi- 
cals of the same high purity in tons or 
in ounces... whether for product devel- 
opment or for commercial production. 

Such adaptability can mean much to 
you, too. For example, among the 1,000 
pucity products that bear the B&A 
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In Canada: The Nichols 


and this company needs 30 tons a year... 


CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Chemical Company, Limited ¢ 


Yet— for their Fine and Special Chemical requirements, 


both depend on BAKER & ADAMSON’ 


Shield of Quality are a number which 
may readily fit your particular require- 
ments. Or if you need a special chemical 
“tailor-made” to your specifications, 
possibly B&A can develop it for you, 
as it has for so many other users of fine 
chemicals over the years. 

So, whatever your needs—whether for 
high purity process chemicals or a spe- 
cial product custom-made to your speci- 
fications—you ll find there’s no better 
source than B&A! 
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Depending on the wind 
velocity, the negative 
pressures created on the 
leeward side of the tower 
can cause a larger flow 
of exhaust air downward 
into the inlet area.To 
control this Recirculation 
of exhausted air, 

Santa Fe incorporates an 
Equalizing Channel into 
each cell of its multi-cell 
towers in order to 
balance the pressure on 


both sides of the tower 








SANTA FE 


A new dimension in 
cooling tower performance 


by CONTROL OF RECIRCULATION 


THIS is the first significant progress toward 

the control of Recirculation in cooling towers. 

It is the logical solution to a problem which 
invariably impairs the performance of the tower. 
Now, by virtue of a new, exclusive design 
feature, the degree of Recirculation can be 
reduced in any Santa Fe multi-cell tower, 
regardless of location or obstructions 


in the vicinity of the tower. 
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ompiete information 


SANTA FE 


TANK & TOWER CO., INC. 


5401 South Boy le Avenue, Los Angeles 58. California 





